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IL-17 HOMOLOGOUS POLYPEPTIDES AND THERAPEUTIC USES THEREOF 

HELD OF THE INVENTION 
The present inventioii relates generally to the identification and isolation of novel DNA and to the 
recombinant production of novel polypeptides having sequence similarity to interleuldnrl? and to interleukin-17 
5 receptor protein, designated herein as "PRO" polypeptides. 

BACKGROUND OF THE INVENTION 
Extracellular proteins play important roles in, among other things, Ihe formation, differentiation and 
maintenance of multicellular organisms. The fate of many individual cells, e.g., proliferation, migration, 
10 differentiation, or interaction with other cells, is typically governed by information received from other cells 
and/or the immediate environment. This information is often transmitted by secreted polypeptide (for instance, 
mitogenic factors, survival factors, cytotoxic factors, differentiation factors, neuropeptides, andfaormones) which 
are, in turn, received and interpreted by diverse cell receptors or niembrane-bound proteins. These secreted 



polypeptides or signali ng molecules normally pass through the cellular secretory pathway to reach then: site of 
15 action in the extracellular environment. 

Secreted proteins have various industrial applications, including as pharmaceuticals, diagnostics, 
biosensors and bioreactors. Most protein drugs available at present, such as thrombolytic agents, interferons, 
interleukins, eryfhropoietms, colony stimulating factors, and various other cytokines, are secretory proteins. 
Their receptors, which are menabrane proteins, also have potential as theraj^utic or diagnostic agents. 
20 Membrane-bound proteins and receptors can i^ayinqwrtant roles in, among other things, the formation, 

differentiation and maintenance of multicellular OTgamsjm, The fate of many individual cells, e,g, , proliferation, 
migration, differentiation, or interaction with other cells, is typically governed by information received from 
other cells and/or the immediate envirotmient. This information is often transmitted by secreted polypeptides 
(for instance, mitogenic factors, survival factors, cytotoxic factors, differentiation factors, neuropeptides, and 
25 hormones) which are, in turn, received and interpreted by diverse cell* receptors or membrane-bound proteins. 
Such membrane-botmd proteins and cell receptors include, but are not limited to, cytokine receptors, receptor 
kinases, receptor phosphatases, receptors involved in cell-cell interactions, and celiular adhesin molecules like 
selectins and integrins. For instance, transduction of signals that regulate cell growth and differentiation is 
regulated in part by phosphorylation of various cellular proteins. Protein tyrosine kinases, enzymes that catalyze 
30 that process, can also act as growth factor receptors. Exan^l^ include fibroblast growth factor receptor and 
nerve growth factor receptor. 

Similarly to secreted proteins, membrane-bound proteios and receptor molecules have various industrial 
plications, including as pharmaceutical and diagnostic agents. Receptor immunoadhesins, for instance, can 
be employed as therapeutic agents to block r^ptor-ligand interactions . The mraibrane-bound proteins can also 
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be employed for screening of potential peptide or small molecule inhibitors of the relevant receptor/ligand 
interaction. 

Efforts are being undertaken by both industry and acadeinia to identify new, native secreted proteins* 
and native receptor or membrane-bound proteins. Many efforts are focused on the screening of mammalian 
recombinant DNA libraries to identify the coding sequences for novel secreted proteins. Exan^les of screening 
5 methods and techniques are described in the literature [see, for examplo, Klein et al, , Proc. Nad. Acad. Sci. . 
^:7108-7113 (1996); U.S. Patent No. 5,536,637)]. 

In this regard, the present uivention relates to identifying novel secreted polypeptides and receptors of 
the interleukin-17 (IL-17) family which have been shown to be related to immune-mediated and inflammatory 
disease. Immune related and inflanamatory diseases are the manifestation or consequence of fairly con[q)lex, 

10 often multiple interconnected biological pathways which in normal physiology are critical to respond to insult 
or injury, initiate repair from insult or injury, and momt innate and acquired defense against foreign organisms. 
Disease or pathology occurs when these normal physiological pathways cause additional insult or injury either 
as directly related to the intensity of the response, as a consequence of abnormal regulation or excessive 
stimulation, as a reaction to self, or as a combination of these. 

15 Though the genesis of these diseases often involves multistep pathways and often multiple different 

biological systems/pathways, intervention at critical points in one or more of these pathways can have an 
ameliorative or therapeutic effect. Therapeutic intervention can occur by either antagonism of a detrimental 
* process/pathway or stimulation of a beneficial process/pathway. 

Many immune related diseases are known and have been extensively studied. Such diseases include 

20 immune-mediated inflammatory diseases (such as rheumatoid arthritis, immune mediated renal disease, 
hepatobiliary diseases, inflammatory bowel disease (IBD), j^oriasis, and asthrha), non-immune-mediated 
inflammatory diseases, infectious diseases, immunodeficiency diseases, neoplasia, etc. 

T lymphocytes (T cells) are an important component of a mammalian immune response. T cells 
recognize antigens which are associated with a self-molecule encoded by genes within the major 

25 histocompatibility conc^lex (MHC) . The antigen nmy be displayed together with MHC molecules on ttie surface 
of antigen presenting cells, virus infected cells, cancer cells, grafts, etc. The T cell system eliminates these 
altered cells which pose a health threat to the host mammal. T cells include helper T cells and cytotoxic T cells. 
Helper T cells proliferate extensively following recognition of an antigen-MHC complex on an antigen presenting 
cell. Helper T cells also secrete a variety of cytokines, /.e., lymphokines, which play a central role in the 

30 activation of B cells, cj^toxic T cells and a variety of other cells which participate in the immune response. 

A central event in both humoral and cell mediated immune responses is the activation and clonal 
expansion of helper T cells. Helper T cell activation is initiated by the interaction of the T cell receptor (TCR) 
- CD3 complex with an antigen-MHC on ttie surface of an antigen presenting cell. This interaction mediates a 
cascade of biochemical events that induce the resting helper T cell to enter a cell cycle (the GO to Gl transition) 

35 and results in the expression of a high affinity receptor for IL-2 and sometimes IL-4, The activated T cell 
progresses through the cycle proliferating and differentiating into memory cells or effector cells. 

In addition to the signals mediated through the TCR, activation of T cells involves additional 

2 
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costimulation induced by cytokines released by the antigen presenting cell or tihrougji interactions with mendjrane 
bound molecules on die antigen presenting cell and the T cell. Hie cytokines IL-1 and have been shown 
to provide a costimulatory signal. Also, the interaction between the B7 molecule expressed on the surface of 
an antigen pr^entmg cell and CD28 and CTLA-4 molecules expressed on the T cell surface effect T cell 
activation. Activated T ceUs express an increased number of cellular adhesion molecules, such as ICAM-1, 
5 integrins, VLA-4, LFA-1, CD56, etc. 

T-cell proliferation in a mixed lyn5)hoc3rte culture or mixed lynq)hocyte reaction (MLR) is an 
established indication of the ability of a compound to stiraulate the immune system. In many immune responses, 
inflamm a t ory cells infiltrate the site of injury or infection. The migrating cells may be neutrophilic, eosinophilic, 
nK)nocytic or lymphocytic as can be determined by histologic examination of the affected tissues. Current 

10 Protocols in hmmmology, ed. John E. Coligan, 1994, John Wiley & Sons, Inc. 

Lnmime relate diseases could bo treated by suppressing the immune response. Using neutralizing 
antibodies tliat inhibit molecules having immune stimulatoiy activity would be beneficial in the treatment of 
ixmnune-mediated and inflammatory diseases. Molecules which inhibit the immune response can be utilized 
(proteins directly or via the use of antibody agonists) to inhibit the irmnune response and thus ameliorate immune 

15 related disease. 

interleukin-17 (IL-1'7) has been identified as a celluler ortholog of a protein encoded by the T 
lymphotropic Herpes virus Saimiri (HSV) [see, Rouvier ei al. , J- TmnnnnnT 150a2> : 5445-5456 (19993); Yao 
et al., J. hnmunoL , 122(12) :5483-5486 (1995) 'and Yao et cd,. Immunity . 3(61:811-821 (1995)]. Subsequent 
characterization has shown that this protein is a potent cytokine that acts to induce proinflammatory responses 
20 in a wide variety of peripheral tissues. IL-17 is a homddimeric cytokine of about 32 kDa which is synthesized 
and secreted only by CDA^ activated memory T cells (reviewed in Fossiez et al.y Int. Rev. Immimol., 16: 
541-551 [1998]). 

Despite its restricted tissue distribution, 11^17 exhibits pleitropic biological activities on various t5^pes 
of cells. 11^17 has been foimd to stimulate the production of many C3^kines. It induces the secretion of IL-6, 

25 IL-8, prostaglandin MCP-1 and G-CSF by adherent cells like fibroblasts, keratinocytes, epithelial and 
endothelial cells. IL-17 also has the ability to induce ICAM-1 surface ex5)ression, proliferation of T cells, and 
growth and differentiation of 0034*^ hmnan progenitors into neutrophils. IL-17 has also been implicated in bone 
metabolism, and has been suggest^ to play an in^rtant role in pathological conditions characterized by the 
presaice of activated T cells and TNF-a production such as rheumatoid arthritis and loosening of bone inq)lants 

30 (VanBezooijen^c/. , J. Bone Miner. Res.> 14: 1513-1521 [1999]). Activated T ceils of synovial tissue derived 
from rheumatoid artibtritis patirats were found to secrete higher amoxmts of 11^17 than those derived from normal 
individuals or osteoarthritis patients (Oiabaud et cd.. Arthritis Rheum., 42: 963-970 [1999]). It was suggested 
that tiiis proinflammatory cytokine actively contribaites to synovial inflammation in liieumatoid arthritis. Apart 
firom its proinflaromatory role, IL-17 seems to contribute to the pathology of rheumatoid arthritis by yet another 

35 mechanism. For example, IL-17 has been shown to induce the expression of osteoclast differentiation factor 
(ODF) mRNA m osteoblasts (Kotake et al., J. din. Invest.. 103 : 1345-1352 [1999]). ODF stimulates 
differentiation of progenitor cells into osteoclasts, the cells involved in bone resorption. Since the level of IL-17 

3 
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is significantly increased in synovial fluid of rheumatoid artbritis patients, it appears that IL-17 induced osteoclast 
formation plays a crucial role in bone resorption in rheumatoid arthritis. IL-17 is also believed to play a key role 
in certain other autoimmune disorders such as multiple sclerosis (Matusevicius et al, , Mult. Scler., 5: 101-104 
[1999]). IL-17 has further been shown, by intracellular signalling, to stimulate Ca^"*" influx and a reduction in 
[cAMP], m human macrophages (Jovanovic et al. , J. Immunol. , 160:3513 [1998]), Fibroblasts treated with IL- 
5 17 induce the activation of NF-kB, [Yao et al.. Immunity , 3:811 (1995), Jovanovic et al., supra], while 
macropliages treated with it activate NF-kB and mitogen-activated protein kinases (Shalom-Barek et al. , J. Biol. 
Chem. , 273:27467 [1998]). 

Additionally, IL-17 also shares sequence similarity with mammahan cytokdne-like factor 7 that is 
involved in bone and cartilage growth. Other proteins with which IL-17 polypeptides share sequence similarity 

10 are human embyo-derived interleukin-related factor (EDIRF) and interleuldn-20. 

Consistent with IL-17's wide-range of effects, the cell smface receptor for IL-17 has been found to be 
widely expressed in many tissues and cell types (Yao et aL , Cytokine, 9:794 [1^7]). While the amino acid 
sequence of the human IL-17 receptor (IL-R) (866 amino acids) predicts a protein with a single transmembrane 
domain and a long, 525 amino acid intracellular domain, the receptor sequence is unique and is not similar to 

15 that of any of the receptors from the cytokine/growth factor receptor family. This coupled with the lack of 
similarity of IL-17 itself to other known proteins indicates that IL-17 and its receptor may be part of a novel 
family of signalling proteins and receptors. It has been demonstrated that IL-17 activity is mediated through 
binding to its unique cell surface receptor, wherein previous studies have shown that contacting T cells with a 
soluble form of the IL-17 receptor polypeptide inhibited T cell proliferation and IL-2 production induced by 

20 PHA, concanavalin A and anti-TCR monoclonal antibody (Yao al.; J. Immunol.. 155 :5483-5486 [1995]). 
As such, there is significant interest in identifying and characterizing novel polypeptides having homology to the 
known cytokine receptors, specifically n>17 receptors. 

Recentiy, we have identified two new proteins termed IL-17B and II^17C that are clearly related to IL- 
17, establishing diat there exists a family of IL-17-like molecules (Li er a/., Proc, Nati. Acad. Sci. (USA) , 

25 97(2) :773-778 [2000]). Interestingly, they do not appear to be ligands for IL-17 receptor, suggesting that there 
exists other molecules that serve as cognate receptors for these factors. Interest in this family of molecules has 
increased as it has become apparent that IL-17 may contribute to a number of imqportant medical conditions 
related to immune function: including rheumatoid arthritis, immune mediated renal diseases, hepatobiliary 
diseases, inflammatory bowel disease, psoriasis, asthma, multiple sclerosis, atherosclerosis, promotion of tumor 

30 growth, or degenerative joint disease. Given the potential of IL-17 related naolecules to occupy important roles * 
in the control of immime function, there is an interest in the identification of other members of this family and 
the receptors that direct the actions of these molecules through particular target cell populations. In this 
respect,the present invention describes the cloning and characterization of novel proteins (designated herein as 
**FRO^ polypeptides) that are similar in amino acid sequence to IL-17, and active variants thereof, as well as 

35 novel interleuldn-receptor molecules which have been shown to interact with the novel IL-17 protein ligands. 



4 
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SUMMARY OF THE INVENTIQN 

A- Embodiments 

The present invoition concerns compositions and m^ods usefiil for the diagnosis and treatment of 
immune related disease in mammals, including humans. The present invention is based on the identification of 
proteins (includmg agonist and antagonist antibodies) which eifher stimulate ^or inhibit the immune r^portse in 
5 mammal s. Immune related diseases can be treated by suppressing or aihancing the immune response. 
Molecules that enhance the immune r^ponse stimulate or potentiate the immune response to an antigen. 
Molecules which stimulate the immune response can be used therapeutically where enhancement of (he immune 
' response would be beneficial. Alternatively, molecules that siqypress the immune response attenuate or reduce 
the immune r^ponse to an antigen (e.g. , neutralizing antibodi^) can be used therapeutically where attenuation 
10 of the immime response would be beneficial (e.g. , inflammation). Accordingly, the PRO polyi^tides of the 
present invention and agonists and antagonists thereof are also useful to prepare medicines and medicaments for 
the treatment of immune-related and i nflam m at ory diseases. In a specific aspect, such medicines and 
' medicaments comprise a ther^utically effective amount of a PRO polypeptide, agonist or antagonist thereof 
with a pharmaceutically acceptable carrier. Preferably, the admixture is sterile. 
15 In a further embodiment, the iavention concerns a method of identifying agonists of or antagonists to 

. „ a PRO polypg?tide which comprises contacting th e PRO polypq)tide with a candidate molecule andmonitonng 

a biological activity mediated by said PRO polypeptide. Preferably, the PRO polypeptide is a native sequence 
PRO polypeptide. In a specific aspect, the PRO agonist or antagonist is an anti-PRO antibody. 

In another emlxxiiment, the invention concerns a coniposition of matter couiprising a PRO polypeptide 
20 or an ^onlst or antagoxmt antibody which binds the polypeptide in admixture with a carrier or excipient. In one 
aspect, the con^sition comprises a therai>eutically effective amount of the polypeptide or antibody. In another 
aspect, when the conq)Osition con^rises an immxme stimulating molecule, the composition is useful for: (a) 
enhancing infiltration of iiiflammatory cells into a tissue of a mammal in need thereof, (b) stimulating or 
enhancing an immune response in a mammal in need thereof, (c) increasing the proliferation of T-lynq)hocytes 
25 in a mammal in need thereof m response to an antigen, (d) stimulating the activity of T4ynq)hocytes or (e) 
increasing the vascular permeability. In a further aspect, when the composition comprises an immune inhibiting 
molecule, the composition is useful for: (a) decreasmg infiltration of inflammatory cells mto a tissue of a 
mamm a l in need thereof, (b) inhibiting or reducing an immime response in a mammfll in need thereof, (c) 
decreasmg the activity of T-lynophocytes or (d) decreasing the proliferation of T-lynq)hocytes m a mammfll m 
30 need thereof in response to an antigen. la another aspect, the composition comprises a further acdve ingredient, 
which may, for example, be a further antibody or a cytotoxic or chemodierapeutic agent. Preferably, the 
composition is sterile. 

In another embodiment, the uivention concerns a method of treating an immune related disorder in a 
mammal in need thereof, comprising administering to the mammal a therapeutically effective amount of a PRO 
35 polypeptide, an agonist thereof, or an antagonist thereto. In a preferred asj^ct, the immune related disorder 
is selected form the groi^ consisting of: systemic lupus erythematosis, rhaimatoid arthritis, osteoarthritis, 
juvenile duronic arthritis, spondyloarthropathies, systemic sclerosis, idiopathic inflanamatory myopathies. 
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Sjogren's, syndrome, systemic vasculitis, sarcoidosis, autoimmune hemolytic anemia, autoimmune 
tfarombocytopenia, th3TOiditis, diabetes mellitus, immune-mediated renal disease, demyelinating diseases of the 
central and peripheral nervous systems such as multiple sclerosis, idiopathic demyelinating polyneuropathy or 
Guillain-Barr6 s3aidrome, and chronic inflammatory demyelinating polyneuropathy, hepatobiliary diseases such 
as infectious, autoimmune chronic active hepatitis, primary biliary cirrhosis, granulomatous hepatitis, and 
5 sclerosing cholangitis, inflanmiatory bowel disease, gluten-sensitive enteropathy, and Whipple's disease, 
autounmune or immune-mediated skin diseases including bullous skin diseases, erythema multiforme and contact 
dermatitis, psoriasis, allergic diseases such as asthma, allergic rhinitis, atopic dermatitis, food hypersensitivity 
and urticaria, inmmnologic diseases of the limg such as eosinophilic pneumonias, idiopathic pulmonary fibrosis 
and hypersensitivity pneumonitis, transplantation associated diseases including graft rejection and graft 

10 -versus-host-disease. 

In another enibodiment, the invention provides an antibody which specifically binds to any of the above 
or below described polypeptides. Optionally, the antibody is a monoclonal antibody, humanized antibody, 
antibody fragment or single-chain antibody. In one aspect, the present invention concerns an isolated antibody 
wiudi binds a PRO polypeptide. In another aspect, the antibody mimics the activity of a PRO polypeptide (an 

15 agonist antibody) or conversely the antibody inhibits or neutralizes the activity of a PRO polyp^tide (an 
antagonist antibody). In another aspect, the antibody is a monoclonal antibody, which preferably has nonhuman 
complementarity determining region (CDR) residues and human framework region (FR) residues . The antibody 
may be labeled and may be immobilized on a solid support. In a fuilher aspect, the antibody is an antibody 
firagmrat, a monoclonal antibody, a single-chain antibody, or an anti-idiotypic antibody. 

20 In yet another embodiment, the present invention provides a conqxjsition con^rising an anti-PRO 

antibody in admixture with a pharmaceutically acceptable carrier. In one aspect, the composition comprises a 
therapeutically effective amount of the antibody. Preferably, the conoposition is sterile. The composition may 
be administered in the form of a liquid pharmaceutical formulation, which may be preserved to achieve extended 
storage stability. Alternatively, the antibody is a monoclonal antibody, an antibody fragment, a humanized 

25 antibody, or a single-chain antibody. 

In a ftuther embodiment, the invention concerns an article of manufacture, comprising: 

(a) a conqxjsition of matter comprising a PRO polypeptide or agonist, antagonist, or an antibody that 
specifically binds to said polypeptide thereof; 

(b) a container containing said conq)Osition; and 

30 (c) a label affixed to said container, or a package insert included in said container referring to the vise of 
said PRO polypeptide or agonist or antagonist thereof in the treatment of an immune related disease. The 
composition may comprise a therapeutically effective amount of die PRO polypeptide or the agonist or antagonist 
thereof. 

In yet another embodiment, the present invention concerns a method of diagnosing an immune related 
35 disease in a mammal, conq)rising detecting the level of expression of a gene encoding a PRO polypeptide (a) in 
a test sanq)le of tissue cells obtained from the mammal, and (b) in a control sample of known normal tissue cells 
of the same cell type, wherein a higher or lower egression level in the test sample as compared to the control 

6 
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sanqjle indicates the presence of immune related disease in the mammal ftom which the test tissue cells were 
olMained. 

In another embodiment, the present invention concerns a method of diagnosing an immune disease in 
a mammal, comprising (a) contacting an anti-PRO antibody with a test sample of tissue cells obtained from the 
mammal, and (b)detectmg the foimationofacon5)lex between the antiTKKlyan^ in the test 

san5)le; wherein the formation of said conq,lex is indicative of the presence or absence of said disease. The 
detectionmay be qualitative or quantitative, and may be performed in comparison with monitoring the complex 
formationmacontrolsampleofknownnormaltissuecellsofthesameceUtype. A larger quantity of complexes 
formed in the test sample indicates the presence or absence of an immune disease in the mammal from which 
the test tissue cells were obtamed. The antibody preferably carries a detectable label. Complex fonnation can 
be monitored, for exawpte, by Ught microscopy, flow cytometry, fluorimetry. or other techniques known m the 
art. The test sample is usually obtained from an individual suspected of having a deficiency or abnormality of 
the immune system. 

In another embodiment, the invention provides a method for determining the presence of a PRO 

polypeptide m a sample comprising exposing a test san5)le of cells suspected of containing the PRO polypeptide 

to an anti-PRO antibody and determinmg thfc bindmg of said antibody to said cell sanqjle. In a specific aspect, 

- the sample fcomprises a cefl suspectedof containing the PRO polypeptide and toe aoti^^ to theceU. Ihe 

antibody is preferably detectably labeled and/or bound to a soUd support. 

In another embodiment, die present inv«ition concerns an immune^related disease diagnostic kit. 

comprismg an anti-PRO antibody and a carrier in suitable packaging. The kit preferably contams instruction^ 

forusingtheantibodytodetectthepresenceoflhePROpolypeptide. Preferably the carrier is phaimaceuticaUy 
acceptable. 

Ihanotherembodiment,thepresentinventionconcermadiagnosticMt.containmgananti-PROan^^ 
in suitable packaging. The kit preferably contains instructions for usmg the antibody to detect die PRO 
polypeptide. 

In another embodhnent, .the mvention provides a method of diagnosmg an immun^related disease m 
a mammal whidi comprises detectmg the presence or absence or a PRO polypeptide in a test sample of tissue 
cells obtamed from said mammal, wherein the presence or absence of the PRO polypeptide m said test sample 
is indicative of fbe presence of an immune-related disease in said mammal. 

In anoflier embodhnent. the present mvention concerns a method for identifying an agonist of a PRO 
30 polypeptide con^rising: 

(a) contactmg cells and a test compound to be screened under conditions suitable for the mduction of a cellular 
response normally huluced by a PRO polypeptide; and (b) determining the induction of said ceUular response 
to determine if the test compound is an effective agonist, wherem flie hiduction of said cellular response is 
indicative of said test conqwjund being an effective agonist. 
35 In another embodhnent. the invention concerns a method for identifying a compound enable of 

inhibiting the activity ofaPROpolypq)tide comprising contactingacandidate compound wi 
under conditions and for a tune sufBcient to aUow these two components to interact and determining wheflier 
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Ihe activity of the PRO polypeptide is inhibited. In a specific aspect, either the candidate compound or the PRO 
polypeptide is immobilized on a soUd support. In another aspect, the non-immobilized component carries a 
detectable label. In a preferred aspect, fliis method comprises the steps of: 

(a) contacting cells and a test compound to be screened in the presence of a PRO polypeptide under conditions 

suitable for the induction of a cellular response normally induced by a PRO polypeptide; and (b) determining 
5 the induction of said c^Uular response to determine if the test compound is an effective antagonist. 

In another embodiment, the invention provides a method for identifymg a compound that inhfljits the 

expression of a PRO polypeptide in cells fliat normally exptess die polypeptide, wherein the. method comprises 

contacting the cells with a test compound and determining whether flie expression of tiie PRO polypeptide is 

inhibited. In a preferred aspect, this melhod comprises the steps of: 
10 (a) contacting ceils and a test compound to be screened under conditions suitable for allowing expression of the 

PRO polypeptide; and (b) determining ttie inhibition of exprrasion of said polypeptide. 

In yet another embodiment, the present invention concerns a method for treating an unmun&-related 

disorder in a mammal that suffers therefrom comprising administering to the mammal a nucleic acid molecule 

tiiat codes for either (a) a PRO polypeptide, (b) an agonist of a PRO polypeptide or (c) an antagonist of a PRO 
15 polypeptide, wherem said agonist or antagonist may be an anti-PRO antibody. In a preferred embodiment, the 

mammal is human. In anodier preferred embodiment, the nucleic acid is adminKtered viaex wvo gene flierapy. 

In a finder preferred embodiment, the nucleic add is comprised within a vector , more preferably m 

adaao-associated viral, lentiviral or retroviral vector. 

In yet anotiier aspect, tiie invention provides a recombinant vural particle con5)rising a viral vector' 
20 consisting essentially of a promoter, nucleic acid encodmg (a) a PRO polypeptide, (b) an agonist polypeptide 
of a PRO polypeptide, or (c) an antagonist polypeptide of a PRO polypeptide, and a signal sequence for cellular 
secretionoftiiepolypeptide,whereintiieviralvectorisinassociatiDnwifliviralstructuralproteins. Preferably, 

Ihe signal sequence is from a manmial, such as from a native PRO polypeptide. 

In a still further embodmient, the invention concerns an ex vivo producer cell conq)rising a nucleic acid 
25 constructtiiatexpressesretroviralstructuralproteinsandalsocon?)risesaretroviralvectorcom^ 

of a promoter, nucleic acid encodtag (a) a PRO polypeptide, (b) an agonist polypeptide of a PRO polypeptide 
or (c) an antagonist polypeptide of a PRO polypeptide, and a signal sequence for cellular secretion of the 
polypeptide, wherein said producer ceU packages flie retroviral vector in Association witii die structural protems 
to produce recombinant retroviral particles. 

30 In a still further embodiment, the invention provides a metiiod for enhancing the infiltration of 

uiflammatory cells from die vasculatiire into a tissue of a mammal comprising administering to said mammal (a) 
a PRO polypeptide, (b) an agonist of a PRO polypeptide, or (c) an antagonist of a PRO polypeptide, wherein 
the infiltiration of inflammatory cells from the vasculature in the mammal is enhanced. 

In a still further embodiment, the invention provides a method for decreasing the infiltration of 

35 inflammatory cells from flie vasculature into a tissue of amammal comprismg administering to said mammal (a) 
a PRO polypeptide, (b) an agonist of a PRO polypeptide, or (c) an antagonist of a PRO polypeptide, wherein 
die infilti^tion of inflammatory cells from die vasculature in the mammal is decreased. 
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In a still further embodiment, the invention provides a method of increasing the activity of 
T-lynq)hocytes in a mammal comprising administering to said mammal (a) a PRO polypeptide, (b) an agonist 
of a PRO polypq)tide, or (c) an antagonist of a PRO jwlypeptide, wherein the ^tivity of T-.lynq)hocytes in the 
mammaf is increased. 

In a still further embodiment, the invention provide a mediod of decrying tiie aoivity of 
T-lyng)hocytes m a mammal conq>rismg administering to said mammal (a) a PRO polypeptide, (b) an agonist 
of a PRO polypeptide, or (c) an antagonist of a PRO polypeptide, wherein the activity of T-lymphocytes in the 
mammal is decreased. 

In a stm further embodiment, the invention provides a method of increasing the proHferation of 
T-lynq)hocytes in a m am ma l conq)rising administering to said mammal (a) a PRO polyi^tide, (b) an agonist 
of a PRO iK)lypeptide, or (c) an antagonist of a PRO polypeptide, wherein the proUferation of T-lynq)hocytes 
' in the mammal is increased. 

In a still further embodiment, the invention provides a method of decreasing the proliferation of 
T-lynq)hocytes in a manmial comprising administering to said mammal (a) a PRO polypeptide, (b) an agonist 
of a PRO polypeptide, or (c) an antagonist of a PRO polypeptide, wherein the proliferation of T-lymphocytes 
15 in the Tnammfli »is decreased. 

In a stfll further emtoditoen^^^ the invention provides a mediod of stimulating die proliferation of T-cells 

conqjrising contacting said T-cells with a PRO1031 or PR01Q272 polypeptide or agonist thereof, wherein said 
T-cell proliferation is stimulated. 

In a still further embodiment, the invention provides a method of decreasing the proliferation of 
20 T-lyn^hocytes comprising contacting said T-lyn5)hocytes with an antagonist of a PRO1031 or PR01Q272 
polypq>tide, wherein the proliferation of T-lynq)hocytes is decreased. 

In a still further embodiment, the invention provides a method of enhancing the infiltration of 
inflammatory cells into a tissue of a mammal comgprising administering an effective amount of a PRO1031 
polypeptide or agonist thereof, wherem said infiltration is enhanced. 

In a still further embodiment, the invention provides a method of decreasing the infiltration of 
inflammatory cells into a tissue of a mammal con^jrising administering an effective amount of an antagonist of 
a PRO1031 polypeptide, wherein said mfiltration is decreased. 

In yet another embodiment, the invention provides a method for inhibiting angiogenesis mduced by a 
PRO1031 polyp^tide or an agonist thereof in a mammal comprising administering a therapeutically effective 
amount of an anti-PRO1031 antibody to the mammal. Preferably, the mammal is a human, and more preferably 
the ma mmal has a tumor or a retinal disorder. 

in yet another embodiment, the invention provides a metihiod for stimulating angiogenesis induced by 
a PRO103 1 polypeptide in a mammal conq)rising administering a ther^eutically effective amount of a PRO103 1 
polypeptide or agonist thereof to the mammal. Preferably, the mammal is a human, ai^ more preferably 
35 angiogenesis would promote tissue regeneration or wound healing. 

In another embodnnent, the invention provides a method for inhibiting angiogen^is in a fngmmal 
comprismg administering a ther^uticaUy effective amount of an antagonist of a PRO1031 iK)iypeptide to the 
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mammal, wherein said angiogenesis is inhibited. 

Ih still a further embodiment, the invention concerns the use of a PRO103 1 or PROl 122 polypeptide, 
or an agonist or antagonist thereof as herembefore described, or an anti-PRO103 1 or anti-PROl 122 antibody, 
for the preparation of a medicament useful in the treatment of a condition which is responsive to the PRO1031 
or PR01122 polypeptide or an agonist or antagonist thereof {e.g., anti-PRO1031 or anti-PROl 122). In a 
5 particular aspect, the invention concerns the use of a PRO1031 or PR01122 polypeptide, or an agonist or 
antagonist thereof m a method for treating a degenerative cartilaginous disorder. 

In still a further embodiment, the invention relates to a method of treating a degenerative cartilaginous 
disorder m a mammal comprising administering a therapeutically effective amount of a PRO1031 or PROl 122 
polypeptide, agonist, or antagonist thereof, to said manamal suffering from said disorder. 

10 In still a furttier embodiment, the invention relates to a kit comprising a composition comprising a 

PRO1031 or PROl 122 polypeptide, or an agonist or antagonist thereof, in admixture with a pharmaceutically 
acceptable carrier; a contamer contaming said con^sition; and a label affixed to said container, referring to the 
use of said composition, in (he treatment of a degenerative cartilaginous disorder. 

In a further embodhnent, the invention relates to a method of detecting a polypeptide designated as A, 

15 B, or C m a sample suspected of containing an A, B, or C polypeptide, said method comprising contacting said 
sample with a polypeptide designated hereia as D, E, or F and determining the formation of a AID, B/Dy C/B 
or C/F polypeptide conjugate in said sasnple, wherem the formation of said conjugate is mdicative of the 
presence of an A, B, or C polypeptide nx said sample and wherein A is a PRO1031 polypeptide (herein also 
designated H^ITB), B is a PRO10272 polypeptide (herein also designated H^ITE), C is aPRO201 10 polypeptide 

20 (herem also designated IL-17F), D is a PRO5801 polypeptide (herein also designated II^lTRHl), E is a PROl 
polypeptide (herein known as D>17R), and F is a PRO2(X)40 polypeptide (herein also designated IL-17RH2). 
In one aspect of this embodhnent, said sample comprises cells suspected of e?q>ressmg said A, B, or C 

polypeptide. , 

In another aspect of this embodiment said D, E, or F polypeptide is labeled with a detectable label and 

25 said D, E, or F polypeptide is attached to a soUd si^port. 

In yet anoflier embodhnent, the invention relates to a method of detecting a polypeptide designated as 
D, E, or F hi a sample suspected of containmg an D, E, or F polypeptide, said method comprising contactmg 
said sample with a polypeptide designated herem as A, B, or C and determinmg the formation of a A/D, B/D, 
C/E, or C/F polyp^tide conjugate m said sanq)le, wherein the formation of said conjugate is mdicative of tiie 

30 presence of an A, B, or C polypeptide in said sample and wherem A is a PRO1031 polypeptide (herem also 
designated ID-17B), B is aPRO10272 polypeptide (herein also designated IL^ITE), Cis aPRO20110polypepti^ 
(herem also designated IL-17F), D is a PRO5801 polypeptide (herem also designated IL-17RH1), E is a PROl 
polypeptide (herem known as II^ITR), and F is a PRO20040 polypeptide (herem also designated IH7RH2). 
In one aspect of this embodhnent, said sample comprises cells suspected of e>^ressmg said D, E, or F 

35 polypeptide. In another aspect of this embodhnent, said A, B, or C polypeptide is labeled with a detectable label 
and said A, B, or C polypeptide is attached to a soHd s\q)port. 

In still a further embodhnent, the mvention relates to a method of Imldng a bioactive molecxile to a cell 
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expressing a polypeptide designated as A, B, or C, said method conq>rising contacting said ceU with a 
polypeptide designated as D, E, or F that is found to said bioactive molecule and allowing said A, B, or C and 
said D, E, or F iK)lypeptides to bind to one another, thereby linking said bioactive molecule to said cell, wherein 
A is a PRQ1031 polyp^tide (herein also designated IL-17B), B is a PR01Q272 polypeptide (herem also 
designated iLlTE), C is a PROMl 10 iK)lypq)tide (herein also designated H^ITF), D is a PRO5801 polypeptide 
5 (herein also designated IL^lTRHl), E is a PROl polypeptide (herein known as II^ITR), and F is a PRO20040 
polypeptide (herein also designated II^17RH2). In one aspect of this embodiment, said bioactive molecule is 
a toxin, a radiolabel or an antibody. In another aspect of this embodiment, said bioactive molecule causes the 
death of said cell. 

In a fimher embodiment, the invention relates to a method of hnldng a bioactive molecule to a cell 
10 expressmg a polypeptide designated as D, E, or F, said method cow^^rising contacting said cell with a 
polypeptide designated as A, B, or C tiiat is found to said bioactive molecule and allowing said A, B, or C and 
said D, E, or F polypeptides to bind to one another, thereby linking said bioactive molecules to said ceD, wherem 
A is a PRO1031 polypeptide (herein also designated II^17B), B is a PRO10272 polypeptide (herem also 
designated H^ITE), C is a PRO20110 polypeptide (herein also designated IL-17F), D is aPRO5801 polypeptide 
15 (herein also designated II^17RH1), E is a PROl polypeptide (herein known as IL-17R), and F is a PRO20040 

polypeptide (herein also desired II^17RH2). In one a^)ect of ^ embodiment, said bioactive molecule is 

a toxin, a radiolatel or an antibody. In another asi^t of this embodiment, said bioactive molecule causes the 
death of said cell. 

In still another embodiment, the invention relates to a method of modulating at least one biological 
20 activity of acelle;q5ressingapolyp^tidedesignatedas A, B, or C, said method comprising contacting said cell 
with a polypeptide designated as D, E, or F or an anti-A, anti-B. or anti-C polypeptide antibody, whereby said 
D, E, or F polypeptide or anti-A, anti-B, or anti-C polypeptide antifody binds to said A, B, or C polypeptide, 
thereby modulating at least one biological activity of said ceU, wherein Ais aPRO1031 polypeptide (herein also 
designated II^17B), B is a PRO10272polyp^tide (herein also designated IL-17E^ 
25 (herein also designated BL-17F), D is a PRO5801 polypeptide (herein also designated II^17RH1), E is a PROl 
polypeptide (herein known as II^17R), and F is a PRO20040 polypeptide (herein also designated IL-17RH2), 
In one aspect of this embodiment, said cell is killed. 

In yet a further emfodiment, the mvention relates to a method of modulating at least one biological 
activity of a ceU expressmg a polypeptide designated as D, E, or F, said mefliod conqjrising contacting said ceU 
with a polypeptide designated as A, B, or C or an anti-D, anti-E, or anti-F polypeptide antifody, whereby said 
A, B, or C polypeptide or anti-D, anti-E, or anti-F polypeptide antibody binds to said D, E, or F polypeptide, 
therebymodulatingatleastonebiologicalactiyity of saidceU, whereinAis aPRO1031 polypeptide (herein also 
designated n^lTB), B is aPR01Q272 polypeptide (herein also d^ignatedlL-m^^ 

(herein also designated IL-17F), D is a PRO5801 polypeptide (herein also designated II^17RH1), E is a PROl 
35 polypq)tide (herein known as H^ITR), and F is a PRO20040 polypq>tide (herein also designated II^17RH2). 
In one aspect of this embodiment, said cell is killed. 
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B. Additional Embodiments 

In other embodiments of the present invention, the invention provides an isolated nucleic acid molecide 
con5)rising a nucleotide sequence that encodes a PRO polypeptide. 

In one aspect, the isolated nucleic acid molecule comprises a nucleotide sequence having at least about 
80% nucleic acid sequence identity, alternatively at least about 81 % nucleic acid sequence identity, alternatively 
5 ' at least about 82% nucleic acid sequence identity, alternatively at least about 83 % nucleic acid sequence identity, 
alternatively at least about 84% nucleic acid sequence identity, alternatively at least about 85% nucleic acid 
• sequence identity, alternatively at least about 86 % nucleic acid sequence identity, alternatively at least about 87 % 
nucleic acid sequence identity, alternatively at least about 88% nucleic acid sequence identity, alternatively at 
least about 89% nucleic acid sequence identity, alternatively at least about 90% nucleic acid sequence identity, 

10 alternatively at least about 91% nucleic acid sequence identity, alternatively at least about 92% nucleic acid 
sequence identity, alternatively at least about 93 % nucleic acid sequence identity, alternatively at least about 94 % 
nucleic acid sequence identity, alternatively at least about 95% nucleic acid sequence identity, alternatively at 
least about 96% nucleic acid sequence identity, alternatively at least about 97% nucleic acid sequence identity, 
alternatively at least about 98% nucleic acid sequence identity and alternatively at least about 99% nucleic acid 

15 sequence identity to (a) a DNA molecule encoding a PRO polypeptide having a fuU-length amino acid sequence 
as disclosed herein, an amino acid sequence lacking the signal pq>tide as disclosed herein, an extracellular 
domam of a transmembrane protein, with or without the signal peptide, as disclosed herein or any other 
specifically defined fragment of the fuU-length ainino acid sequence as disclosed herein, or (b) the complement 
of the DNA molecule of (a). 

20 In other aspects , the isolated nucleic acid molecxile comprises a nucleotide sequence having at least about 

80% nucleic acid sequence identity, alternatively at least about 81 % nucleic acid sequence identity, alternatively 
at least about 82% nucleic acid sequence identity, alternatively at least about 83 % nucleicacid sequence identity, 
alternatively at least about 84% nucleic acid sequence identity, alternatively at least about 85% nucleic acid 
sequence identity, alternatively at least about 86% nucleic acid sequence identity, alternatively at least about 87 % 

25 nucleic acid sequence identity, alternatively at least about 88% nucleic acid sequence identity, alternatively at 
least about 89% nucleic acid sequence identity, alternatively at least about 90% nucleic acid sequence identity, 
alternatively at least about 91% nucleic acid sequence identity, alternatively at least about 92% nucleic acid 
sequence identity, alternatively at least about 93 % nucleic acid sequence identity, alternatively at least about 94 % 
nucleic acid sequence identity, alternatively at least about 95% nucleic acid sequence identity, alternatively at 

30 least about 96% nucleic acid sequence identity, alternatively at least about 97% nucleic acid sequence identity, 
alternatively at least about 98% nucleic acid sequence identity and alternatively at least about 99% nucleic acid 
sequence identity to (a) a DNA molecule conq>rismg the coding sequence of a full-length PRO polypeptide cDNA 
as disclosed herein, die coding sequence of a PRO polypeptide lacking ttie signal peptide as disclosed herein, 
the coding sequence of an extraceUular domain of a transmembrane PRO polypeptide, witii or without tiie signal 

35 peptide, as disclosed herein or the codmg sequence of any other specifically defined fragment of the full-length 
amino acid sequence as disclosed herein, or (b) the complement of die DNA molecule of (a). 

In a further aspect, the invention concerns an isolated nucleic acid molecule comprising a nucleotide 
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sequence having at least about 80% nucleic acid sequence identity, alternatively at least about 81 % nucleic acid 
sequence identity, altemativeiy at least about 82% nucleic acid sequence identity, alternatively at least about 83 % 
nucleic acid sequence identity, alternatively at least alx)ut 84% nucleic acid sequ«3ce identity, alternatively at 
least about 85% nucleic acid sequfaice h^ntity, alternatively at least about 86% nucleic acid sequence idenmy, 
alternatively at least about 87% nucleic acid sequence identity, alternatively at least about 88% nucleic acid 
5 sequence identity, altemativeiy at least about 89 % nucleic acid sequence identity, alternatively at least about 90 % 
nucleic acid sequence identity, alternatively at least'about 91 % nucleic acid sequence identity, alternatively at 
least about 92% nucleic acid sequence identity, altemativeiy at least about 93 % nucleic acid sequence identity, 
alternatively at least about 94% nucleic acid sequence identity, alternatively at least about 95% nucleic acid 
sequence identity, altemativeiy at least about 96% nucleic acid sequence identity, alternatively at least about 97% 
10 nucleic acid sequence identity, alternatively at least about 98% nucleic acid sequence identity and alternatively 
at least about 99% nucleic acid sequence identity to (a) a.DNA molecule that encodes the same mature 
polypeptide encoded by any of the human protein cDNAs dejwsited with the ATCC as disclosed herein, or (b) 
the conq>lement of the DNA molecule of (a). 

Anodier aspect of the present invention provides an isolated nucleic acid molecule con^rising a 
15 nucleotide sequence encoding a PRO polypeptide which is either transmembrane domain-deleted or 
traiismembrane clomain-inactiyated, or is con:5)lementary to suc^ encoding nucleotide sequence, wherein the 
transmembrane domain(s) of such polypep^dc are disclosed herein. Hierefore, soluble extracellular domains 
of the herein described PRO polypeptides are contemqplated. 

. Another embodiment is directed to firagments of a PRO polypeptide coding sequence, or the complement 
20 thereof, that may find use as, for example, hybridization probes, for encoding fragments of a PRO polypeptide 
that may optionally encode a jwlypeptide con:q)rising a binding site for an anti-PRO antibody or as antisense 
oligonucleotide probes. Such nucleic acid fi-agments are usually at least about 20 nucleotides in length, 
alternatively at least about 30 nucleotides in length, altemativeiy at least about 40 nucleotides in length, 
altemadvely at least about 50 nucleotides in length, alternatively at least about 60 nucleotides in length, 
25 altemativeiy at least about 70 nucleotides in length, alternatively at least about 80 nucleotides in length, 
alternatively at least about 90 nucleotides in lengdi, alternatively at least about 100 nucleotides in length, 
alternatively at least about 110 nucleotides m length, alternatively at least about 120 nucleotides in length, 
alternatively at least about 130 nucleotides in length, alternatively at least about 140 nucleotides in length, 
altemativeiy at least about 150 nucleotides in length, alternatively at least about 160 nucleotides in length, . 
30 altemativeiy at least about 170 nucleotide in length, alternatively at least about 180 nucleotides in length, 
alternatively at least about 190 nucleotides in length, alternatively at least about 200 nucleotides in length, 
alternatively at least about 250 nucleotides in length, alternatively at least about 300 nucleotides in length, 
alternatively at least about 350 nucleotides in length, altemativeiy at least about 400 nucleotides in length, 
altemativeiy at least about 450 nucleotides in lengtii, altemativeiy at least about 500 nucleotides in length, 
35 alternatively at least about 600 nucleotides in length, alternatively at least about 700 nucleotide in length, 
alternatively at least about 800 nucleotides in length, alternatively at least about 900 nucleotides m length and 
alternatively at least about 1000 nucleotides in length, wherein in this context the term "about" means the 
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referenced nucleotide sequence length plus or minus 10% of that referenced length. It is noted that novel 
fragments of a PRO polypeptide-encoding nucleotide sequence may be determined in a routine manner by 
aligning the PRO polypeptide-encoding nucleotide sequence with other known nucleotide sequences using any 
of a number of weU known sequence alignment programs and determining which PRO polypeptide-encoding 
nucleotide sequence fragment(s) are novel. All of such PRO polypeptide-encoding nucleotide sequences are 
5 contemplated herein. Also contenq>lated are the PRO polypeptide fragments encoded by these nucleotide 
molecule fragments, preferably those PRO polypeptide fragments that con^rise a bindmg site for an anti-PRO 
antibody. 

In another embodiment, the invention provides an isolated PRO polypeptide encoded by any of the 
isolated nucleic acid sequences heremabove identified. 
10 In a certain aspect, the invention concerns an isolated PRO polypeptide, comprising an amino acid 

sequence having at least about 80% amino acid sequence identity, .alternatively at least about 81 % amino acid 
sequence identity, alternatively at least about 82% amino acid sequence identity, alternatively at least about 83 % 
amino acid sequence identity, alternatively at least about 84% amino acid sequence identity, alternatively at least 
about 85% ammo acid sequence identity, alternatively at least about 86% ammo acid sequence identity, 
15 alternatively at least about 87% amino acid sequence identity, alternatively at least about 88% amino acid 
sequence identity, alternatively at least about 89% amino acid sequence identity, alternatively at least about 90% 
amino acid sequence identity, alternatively at least about 91 % amino acid sequence identity, alternatively at least 
about 92% amino acid sequence identity, alternatively at least about 93% amino acid sequence identity, 
alternatively at least about 94% amino'acid sequence identity, alternatively at least about 95% amino acid 
20 sequence identity, alternatively at least about 96 % amino acid sequence identity, alternatively at least about 97 % 
amino acid sequence identity, alternatively at least about 98 % amino acid sequence identity and alternatively at 
least about 99% amino acid sequence identity to a PRO polypeptide having a fuU-length amino acid sequence 
as disclosed herein, an amino acid sequence lacking the signal peptide as disclosed herein, an extracellular 
domain of a transmembrane protein, with or without the signal peptide, as disclosed herein or any other 
25 specifically defined fi^gment of the full-length amino acid sequence as disclosed herein. 

In a further aspect, the invention concerns an isolated PRO polypeptide comprising an amino acid 
sequence having at least about 80% amino acid sequence identity, alternatively at least about 81% amino acid 
sequence identity, alternatively at least about 82% ammo acid sequence identity, alternatively at least about 83 % 
amino acid sequence identity, alternatively at least about 84 % amino acid sequence identity, alternatively at least 
30 about 85% amino acid sequence identity, alternatively at least about 86% amino acid sequence identity, 
alternatively at least about 87% ammo acid sequence identity, alternatively at least about 88% amino acid 
sequence identity, alternatively at least about 89% amino acid sequence identity, alternatively at least about 90% 
amino acid sequence identity, alternatively at least about 91 % amino acid sequence identity, alternatively at least 
about 92% ammo acid sequence identity, alternatively at least about 93% amino acid sequence identity, 
35 alternatively at least about 94% ammo acid sequence identity, alternatively at least about 95% amino acid 
sequence identity, alternatively at least about 96% amino acid sequence identity, alternatively at least about 97 % 
amino acid sequence identity, alternatively at least about 98 % amino acid sequence identity and alternatively at 
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least about 99% amino acid sequence identity to an amino acid sequence ^coded by any of the human protein 
cDNAs deposited with the ATCC as disclosed herein. 

la a further aspect, the invention concerns an isolated PRO polypeptide con5)rising an amino acid" 
sequence scoring at least about 80% positives, alternatively at least about 81% positives, alternatively at least 
about 82% positives, alternatively at least about 83% positives, alternatively at least about 84% positives, 
5 alternatively at least about 85% positives, alternatively at least about 86% positives, alternatively at least about 
87% positives, alternatively at least about 88% positives, alternatively at least about 89% positives, alternatively 
at least about 90 % positives, alternatively at least about 91 % positives, alternatively at least about 92% positives, 
alternatively at least about 93 % positives, alternatively at least about 94% positives, alternatively at least about 
95%positives. alternatively at least about 96% positives, alternatively at least about 97% positives, alternatively 
.10 at least about 98% positives and alternatively at least about 99% positives when con5)ared with the amino acid 
sequence of a PRO polypeptide having a fiiU-Iength amino acid sequence as disclosed herefai. an amino acid 
sequence lacking the signal peptide as disclosed herein, an extracellular domain ofa transmembrane protein, with 
or wifliout the signal peptide, as disclosed herein or any other specificaUy defcied fiagment of the full-lengfli 
amino acid sequence as disclosed herein. 
15 la a specific aspect, the invention provides an isolated PRO polypeptide without the N-terminal signal 

. . - sequence and^or the initiating metWonme juid is enrade^ sequence that encodes such an amino 

acid sequence as hereinbefore described. Processes for producing the same are also herein describ«i, wherein 
those processes comprise culturing a host ceU comprising a vector which comprises the appropriate encoding 
nucleic acid molecule under conditions suitable for e3q)ression of the PRO polypeptide and recovering the PRO 
20 polypeptide from the cell culture. 

Another aspect of the invention provides an isolated PRO polypeptide which is either transmembrane 
domain-deleted or transmembrane domain-inactivated. Processes for iproducing the same are also herein 
described, wbereia those processes comprise culturing a host ceU comprising a vector which conq)rises the 
^propriate encoding nucleic acid molecule under conditioiis suitable for expression of Ihe PRO polypq)tide and 
25 recovering flie PRO polypeptide from the cell culture. 

In yet another embodiment, the invention concerns agonists and antagonists of a native PRO polypeptide 
as defined herem. In a particular embodiment, the agonist or antagonist is an anti-PRO antibody or a small 
molecule. 

In a further embodfanent, the invention concerns a method of identifying agonists or antagonists to a 
PRO polypeptide which con5)rise contacting the PRO polypeptide with a candidate molecule and monitoring a 
biological activity mediated by said PRO polypeptide. Preferably, the PRO polypeptide is a native PRO 
polypq>tide. 

In a still fiutiier embodiment, fbe mvention concerns a composition of matter conq>rising a PRO 
polypeptide, or an agonist or antagonist of a PRO polypeptide as herein described, or an anti-PRO antiljody, in 
35 combmation wifli a carrier. Optionally, the carrier is a phaimaceuticaUy acceptable carrier. 

Another embodiment of flie present invention is directed to the use of a PRO polypeptide, or an agonist 
or antagonist thereof as hereinbefore described, or an anti-PRO antibody, for the preparation of a medicament 
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useful in the treatment of a condition which is responsive to the PRO polypeptide, an agonist or antagonist 
thereof or an anti-PRO antibody! 

In additional embodiments of the present invention, the invention provides vectors comprising DNA 
.encoding any of the herein described polypeptides. Host cell comprising any such vector are also provided. By 
way of example, tiie host cells may be CHO cells, E. coli, yeast, or Baculovirus-mfected insect cells, A process 
for producing any of tiie herein described polypeptides is further provided and comprises culturing host cells 
under conditions suitable for e;q>ression of the desired polypeptide and recovering the desired polypeptide from 
the cell culture. 

In other embodiments, the invention provides chimeric molecules conq)rising any of the herein described 
polypeptides fused to a heterologous polypeptide or amino acid sequence. Example of such chimeric molecules 
comprise any of the herein described polypeptides fused to an epitope tag sequence or a Fc region of an 
immunoglobulin. 

In yet another embodiment, the invention provides an antibody which specifically bmds to any of the 
above or below described polypeptides . OptionaUy , the antibody is a monoclonal antibody, humanized antibody , 
antibody fragment or single-chain antibody. 

In yet other embodiments, the uivention provides oUgonucleotide probes useful for isolating genomic 
and cDNA nucleotide sequences or as antisense probes, wherein tiiose probes may be derived from any of the 
above or below described nucleotide sequences. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a nucleotide sequence (SEQ ID NO:l) of a native sequence PRO1031 cDNA, wherein 
SEQ ID NO: 1 is a clone designated herein as "DNA59294-1381-1 " . 

Figure 2 shows the amino acid sequence (SEQ ID NO:2) derived from the coding sequence of SEQ ID 
NO:l shown in Figure 1. 

Figure 3 shows a nucleotide sequence (SEQ ID NO:3) of a native sequence PR01122 cDNA, wherein 
SEQ ID NO:3 is a clone designated herem as ^DNA62377-1381-1", 

Figure 4 shows tiie aimno acid sequence (SEQ ID NO:4) derived from ttie codmg sequence of SEQ ED 
NO:3 shown in Figure 3. 

Figure 5 shows a nucleotide sequence (SEQ ID NO:5) of a native sequence PRO10272 cDNA, wherehi 
SEQ ID NO:5 is a clone designated herein as "DNA14753 1-2821 

Figure 6 shows tiie amino acid sequence (SEQ ID NO:6) derived from tiie codmg secpience of SEQ ID 

NO:5 shown in Figure 5. 

Figure 7 shows a nucleotide sequence (SEQ ID NO:7) of a native sequence PR021 175 cDNA, wherehi 
SEQ ID NO:7 is a clone designated herein as "DNA173894-2947". 

Figure 8 shows tiie ammo acid sequence (SEQ ID NO:8) derived from ttie coding sequence of SEQ ID 

NO:7 shown m Figure 7, 

Figure 9 shows a nucleotide sequence (SEQ ID NO:9) of a native sequence PRO201 10 cDNA, wherein 
SEQ ID NO:9 is a clone designated herein as "DNA166819". 
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Figure 10 shows the amino acid sequence (SEQ ID NO: 10) derived from the coding sequence of SEQ 
ID NO:9 shown in Figure 9. 

Figure 1 1 shows a nucleotide sequence (SEQ ID NO: 1 1) of a native sequence PRO5801 cDNA, wherein 
SEQ ID NO: 1 1 is a clone d^ignated herein as "DNAl 15291-2681 " . 

Figure 12 shows the amino acid sequence (SEQ ID NO: 12) derived from the coding sequence of SEQ 
5 ID NO:ll shown m Figure 11. 

Figure 13 shows a nucleotide sequence (SEQ ID NO: 13) of a native sequence PRO20040 cDNA, 
wherein SEQ ID NO: 13 is a clone designated herein as "DNA164625-28^\ 

Figure 14 shows the amino acid sequence (SEQ ID NO:14) derived from the coding sequence of SEQ 
ID NO: 13 shown in Figure 13, 
10 , Figure 15 shows a nucleotide sequence (SEQ ID NO: 15) of a native sequence PR09877 cDNA, wherein 

SEQ ID NO: 15 is a clone designated herein as ''DNAl 19502-2789". 

Figure 16 shows the amino acid sequence (SEQ ID NO: 16) derived from the coding sequence of SEQ 
ID NO: 15 shown in Figure 15. 

Figure 17 ^ows a nucleotide sequence (SEQ ID NO: 17) of a native sequence PRO20026 cDNA, 
15 wherein SEQ ID NO: 17 is a clone designated herein as "DNA154095-2998". 

- , s^<^ws the amino acid sequence (SEQ ID NO: 18) derived from the coding sequence of SEQ 

ID NO: 17 shown in Figure 17. 

Figure 19 shows the alignment of the humanIL-17 family members: h-IL17 [SEQ ID NO:40]; h-lL17B 
[PRO1031; SEQ ID NO:2]; h-IL17C [PROl 122; SEQ ID NO:4]; h-IL17D [PR021 175; SEQ ID NO:8]; h-ILE 
20 [PR01Q272; SEQ ID NO:6J; andh-IL17F IPRO20110; SEQ ID NO:10J. 

Figure 20 shows the relative tissue e?qpression distribution of the n>17B ligand (PRO1031). 
Figure 21 shows the relative tissue expression distribution of the IL-17C Ugand (PROl 122). 
Figure 22 shows the relative tissue expression distribution of the II^17D ligand (PR021175). 
Figure 23 shows mRNA expression of IL-17E (PRO10272) by RT-PCR analysis. RNA from the 
indicated tissues was subjected to RT-PCR with primers that were designed to amplify the entire coding sequence 
of IL-17E, The PGR product was resolved by agarose gel electrophoresis, transfered to nylon membrane and 
probed with a ^P-labeled IL-17E cDNA probe. 

Figure 24 shows the relative tissue expression distribution of the IH7F ligand (PRO20110). 
Figure 25 shows the relative tissue expression distribution of the II^17RH1 receptor (PRO5801). 
30 Figure 26 shows the relative tissue e>q)ression distribution of the II^17RH2 receptor (PRO20040). 

Figure 27 shows the relative tissue e:q)ression distribution of tiie II^17RH3 receptor (PR09877). 
Figure 28 shows the relative tissue expression distribution of the II^17RH4 receptor (PRO20026). 
Figure 29 shows nmnunoprecq)itation of IL-17R extracellular domain (BCD) with IL-17, IH7B 
(PRO1031) and II^17C (PRdll22). His-tagged IL-17R ECD was expressed in 293 cells and metaboUcaUy 
35 labeled withes as described m EXAMPLE 2L The supernatant was recovered and Ni-NTA beads were used 
to affinity precq)itate the His-tagged IL-17R ECD m the supemantant (lane 1). In part A., IH7, IL-17B.Fc 
and ID-17C.FC, or control Fc fiision protems were mcubated with the supernatant and protein-A-agarose beads 
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were added to precipitate the Fc fusion proteins. For the 11^17 immunoprecipitation reaction, anti-ILl? 
antibodies were included. Part B. shows the results of a competitive binding experiment, wherein 
immunoprecipitation of IL-17R BCD by 11^17 was performed in the presence of a five-fold excess of IL-17B .ffis 
and control His-tagged proteins. Precq>itates in both part A. and B. were analyzed by electrophoresis on 
NuPAGE (4-12% Bis-Tris) gels. Molecular weight markers are indicated on the left of each panel. 
5 Figure 30 shows the alignment of the human IL-17 family members (h-IL17; h-E.17B; h-IL17C; and 

h-BLE). The predicted signal sequences are underlined. Conserved cysteines are indicated by bullet, and 
potential N-linked glycosylation sites are boxed. 

Figure 31 shows mRNA expression of n^lTRHl receptor (PRO5801). Figure 31 A shows Northern 
blot analysis of EL-17RH1 receptor in selected tissues. Figure 31B shows the quantitative PGR analysis of D:^ 
10 17RH1 mRNA expression in selected tissues. 

Figure 32 shows n:>-17E (PRO10272) ligand binding to II^17RH1 receptor {PRO5801). Figure 32A 
shows a comparison of IL-17 and IL-17E (PRO10272) ligand binding to n^l7R receptor (herein designated 
PROl) and IL-17RH1 receptor (PRO5801). 293 cells were transiently co-transfected with expression vectors 
for green fluorescent protein (GCP) and DL-17R or IL-17RH1 receptors as mdicated. Cells were incubated with 
15 IL-17-Fc or n^l7E-Fc protein as indicated and binding was revealed with PB conjugated anti-human Fc 
antibody. FACS curves show PE staining within the co-transfected GFP positive cell population. InFigure 32B, 
His-epitope tagged II^17RH1 receptor extracellular domain was incubated with ligand-Fc fusion protein for 
members of the human n:^17 family depicted as follows: lane 1, IL-17RH1-His direct load; lane 2, IL-17; lane 
3, IL-17B (PRO1031); lane 4, IL-17C (PR01122); and lane 5, IL-17E (PRO10272). Ligand inmiunoadhesins 
20 were immunoprecipitated with Protein A beads and bound IL-17RH1 receptor was analyzed by Western Blot 
analysis with antibody to the His-epitope tag. The positions of molecular weight markers (kDa) are indicated 
on the left. 

Figure 33 shows the induction of NF-kB by II^17E (PRO10272). Figure 33 (part A) shows the results 
of transiently transfecting human 293 and TK-10 ceUs with the NF-kB responsive luciferase reporter 
25 pGL3 .ELAM.tk and expression vector for IL-17E as indicated. Luciferase activity was determined as indicated 
in EXAMPLE 22. Figure 33 (part B) depicts titration of NF-kB induction by IL-17E. Human 293 ceUs were 
transfected with the NF-kB responsive luciferase reporter pGL3.ELAM.tk and the indicated e3q>ression vector 
for IL-17E as indicated. 

Figure 34 shows the effect of IL-17E (PRO10272) on IL-8 production. Human TK-10 kidney derived 
30 cells lines were incubated by EUsa. Shown is the level of IL-8 measured minus the level of IL-8 production 
observed in the absence of cytokine addition. The e3q)eriments were repeated several tunes with similar results. 

Figure 35 depicts the IL-17 family of cytokines and the con^lex pattern of overlapping receptor-ligand 
specificities. From left to right. Figure 35 demonstrates that IL-17 ligand binds to the IL-17 receptor (EL.17R; 
herein designated PROl); IL-17B Ugand (PROi03 1) binds to the n^l7RHl receptor (PRO5801); II^17E Hgand 
35 (PRO10272) binds to the IL-17RH1 receptor (PRO5801); II^17F Ugand (PRO20110) binds to both the 11^17 
receptor (IL-HR, herein designated PROl) as well as to the IL-17RH2 receptor (PRO20040); IL-17C Ugand 
(PROl 122) and IH7D Ugand (PR021175) do not interact with IL-17R, BL^lTRHl or IL-17RH2 recq)tors. 
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Figure 36 d^icts bar gr^hs representing !he biological activities of IL-17, II^ITB (PRO1031), and 
TLrllC (PROU22). Figure 36 (part A.) shows human for^kin fibroblast (HFF) cells cultured with control Fc 
fusion protein, IL-17, IH7B.Fc or II^lTCFc at 100 ng/ml for 18 hours and the conditioned media were 
assayed for IL-6 as d^crib^ in EXAMPLE 28. Figure 36 (part B.) shows flie human leukemic cell line, THP-1 , 
which was treated with flie same cytokines (ICK) ng/ml) as above under the same conditions wherein the 
5 siq)eniatants were assayed for the level of TNF-a release. Results are expressed as the mean +/- SB of tr^licate 
determinations from one r^resentative ejqjeriment. 

Figure 37 shows a tnne course repr^enting the dependence of IL-17B (PRO1031) and D:^17C 
(PROl 122) activated TNF-a release from THP-1 cells. InFigure37(partA.),THP*l cells were incubat^J with 
100 ng/ml (2.2 nM) of IL-17B:Fc or IL-17C.Fc for 0.5 to 32 hours, the conditioned media harvested, and the 
10 TNF-a concentration quantitated as described in EXAMPLE 28. la Figure 37 (part B.), TECP-1 cells were 
treated with the IL-17B.Fc and IL-17C.Fc at a.concentration range from 0 to 120 nM for 18 hours and the TNF- 
a release determined. 

Figure 38 shows FACS analysis of the binding of II^17B.Fc and IL-17C.Fc to THP-1 cells as described 
m EXAMPLE 29, THP-1 cells were incubated with ir^l7B.Fc (Figure 38 partA.) or IL-17C.Fc (Figure 38 
15 partB.) or control Fc fusion proteins in PBS (5 % horse serum) and followed by addition of FTTC conjugated anti- 
Fc secondary antibodies. 



Figure 39 shows the effect of IL-17 on articular cartilage. Cartilage explants were cultured with the 
indicated concentration of IL-17 alone (soUd) or in tiie presence of IL-la at the mdicated concentration (hatched) 
or H^lra OL-l receptor antagonist, R&D Systems, 1 ^g/wl, for 72 hours). Release of proteoglycans (PG) 

20 uito the media (top panel) indicates matrix breakdown. Matrix syndiesis was determined by incorporation of 
^S-suIfate into the tissue (bottom panel). 

Figure 40 shows the effect of IL-17 on the release of nitric oxide. Explants were treated with 11^17 
(10 ng/ml) alone (left columns) or m the presence of IL-la (10 ng/ml) (right columns). After 48 hours, media 
was assayed for nitrite concentration. 

25 Figure 41 shows the effect of nitric oxide (NO) on IL-17 mduced changes in matrix metabolism. 

E3q)Iants were treated with IL-17 (5 ng/ml) alone (4-) or with an irreversible inhibitor of nitric oxide synthase, 
NOS (I^NIO, Caymen Chemical, 0.5 mM). After 72 hours of treatment, media was assayed for nitrite (Figure 
41 part A.) and proteoglycans (Pgs) (Figure 41 part B.). Figure 41 part C. shows proteoglycan synthesis as 
detemodi^ by incorporation of ^S-sulphate into the tissue. 

30 Figure 42 shows the effect of the mhibition of nitric oxide (NO) on 11^17 induced changes in 

proteoglycan (PG) metabolism. Articular cartilage explants were treated with n^la (5 ng/ml) alone (+) or with 
ujhibitors of NOS (L-NIO or L-NCL) (NIL, reversible NOS inhibitor, Caymen Chemical) or DL^lra (II^l 
rec^tor antagonist, R&D Systems, 1 //g/ml). After 72 hours of treatment, media was assayed for nitrite 
concentration and amount of proteoglycans. Matrix synthesis was determined by incorporation of ^S-sulphate 

35 into the tissue. 

Figure 43 shows the effect of IL-17C (PROl 122) on articular cartilage. Explants were treated with IL- 
17C at 1 % or 0.1 % in the absence (leftmost 3 columns) or presence (rightmost 3 colmnns) of II^la(+) (10 
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ng/ml. Proteoglycan (PG) release and synthesis are shown as amount above control. 

Figure 44 shows the relative expression of the human 11^17 fanodly in the mouse model of inflammatory 
bowel disease |TBD] as demonstrated by -delta Ct values relative to GAPDH. IL-17 shows enhanced expression 
in this mouse model during mild and severe stages of inflammatory bowel disease. In contrast, U^ITB 
(PRO10272) demonstrates a marked decrease m expression during severe stages of IBD, whereas EL-17B 
5 (PRO1031) demonstrates a moderate decrease in expression in severe IBD. 

Figure 45 shows a tune course study which measures the relative expression of IL-17D (PR021I75) 
m a mouse model of stroke over the first 72 hours, IL-17D expression in the brain dramatically decreases from 
the time stroke is induced to the enc^oint of 72 hours. 

10 DETAILED DESCRIPTIQN OF THE PREFERRED EMBQDIMEOTS 

I. DftfinirinnR 

The terms "PRO polypeptide" and "PRO" as used herein and when immediately followed by a 

t ■ 

numerical designation refer to various polypeptides, wherein the complete designation (L e. , PRO/number) refers 
to specific polypeptide sequences as described herein. The terms "PRO/number polypeptide'' and 

15 ''PRO/number" wherein the term "number" is provided as an actual numerical designation as used herein 
encon^ass native sequence polypeptides and polypeptide variants (which are further defined herein). The PRO 
polypeptides described herein may be isolated from a variety of sources, such as from human tissue types or 
from another source, or prepared by recombinant or synthetic methods. The term "PRO polypeptide" refers to 
each individual PRO/number polypeptide disclosed herein. All disclosures in this specification which refer to 

20 the "PRO polypeptide" refer to each of the polypeptides individually as well as jointly. For exan]i)le, 
descriptions of tiie preparation of, purification of, derivation of, formation of antibodies to or against, 
administration of, con^sitions containing, treatment of a disease with, etc., pertain to each polypeptide of the 
invention individually. The term "PRO polypeptide" also includes variants of the PRO/number polypeptides 
disclosed herein. 

25 A "native sequence PRO polypeptide" con^rises a polypeptide having die same amino acid sequence 

as the corresponding PRO polypeptide derived from nature. Such native sequence PRO polypeptides can be 
isolated from nature or can be produced by recombinant or S3aithetic means. The term "native sequence PRO 
polypeptide" specifically encon^qpasses naturally-occurring truncated or secreted forms of the specific PRO 
polypeptide (e.g., an extracellular domain sequence), naturally-occurring variant forms {e.g„ alternatively 

30 spliced forms) and naturally-occurring allehc variants of the polypeptide. In various embodiments of the 
mvention, the native sequence PRO polypeptides disclosed herein are mature or full-length native sequence 
polypeptides con^rising the full-length amino acids sequences shown in the accompanying figures. Start and 
stop codons are shown in bold font and underlined m the figures. However, while the PRO polypeptide 
disclosed in the accompanying figures are shown to begin with methioninSe residues designated herein as amino 

35 acid position 1 in the figures, it is conceivable and possible that other methionine residues located either upstream 
or downstream from the ammo acid position 1 in the figures may be employed as the starting amino acid residue 
for the PRO polypeptides. 

20 
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The PRO polypeptide "extracellular domain" or "BCD " refers to a form of the PRO polypq)tide which 
is essentially free of the transmembrane and cytoplasmic domains . Ordinarily, a PRO polypq>tide BCD will have 
less than 1 % of such transmembrane and/or cytoplasmic domains and preferably, will have less than 0.5% of 
sudi (tomains. It will te vmderstood that any transn^mbrane domains identified for the PRO polypeptides of 
the preset invention are identified pursuant to criteria routinely employed ia the art for identifying that type of 
5 hydrophobic domain. Hie exact boundaries of a transmembrane domwi may vary but most likely by no more 
than about 5 amiQo acids at either end of the ctomain as uiitially identified herein. Optionally, therefore, an 
extracellular domain of a PRO polypeptide may contain from about 5 or fewer amino acids on either side of the 
transmembrane domain/extracellular domain boundary as identified in Hie Examples or specification and such 
polypeptides, with or without the associated signal peptide, and nucleic acid encoding them, are comtemplated 

10 by the present invention. 

The proximate location of the "signal peptides" of the various PRO polypeptides disclosed herein are 
shown in the present specification and/or the acconq>anying figures. It is noted, however, that the C-termioal 
boundary of a signal peptide may vary, but most likely by no nrore than about 5 amino acids on either side of 
the signal peptide C-terminal boundary as initially identified herein, wherein the C-tenninal boundary of the 

15 signal peptide may be identified pursuant to criteria routinely employed in the art for identifying that type of 
amino acid sequence element (e.g, , Nielsen et al. , Prot. Eng.. 10^ 1-6 (1997) and von Heinje et al. , NucL Acids. 
Res., 14:4683-4690 (1986)). Moreover, it is also recognized that, in some cases, cleavage of a signal sequence 
from a secreted polypeptide is not entirely uniform, resulting m more than one secreted species. These mature 
polypeptides, where the signal peptide is cleaved within no more than about 5 amino acids on either side of the 

20 C-terminal boundary of the signal peptide as identified hereia, and the polynucleotides encoding them, are 
contenq)lated by the present invention. 

"PRO polypeptide variant" means an active PRO polypeptide as defined above or below having at least 
about 80% amino acid sequence identity with a fiill-length native sequence PRO polypeptide sequence as 
disclosed herein, a PRO polypeptide sequence lacking the signal peptide as disclosed herein, an extracellular 

25 domain of a PRO polypeptide, with or without the signal peptide, as disclosed herein or any other fragment of 
a full-length PRO polypeptide sequence as disclosed herein. Such PRO polypeptide variants include, for 
instance, PRO polypeptides wherein one or more amino acid residues are added, or deleted, at the N- or C- 
tenniaus of the full-length native amino acid sequence. Ordinarily, a PRO fwlypeptide variant will have at least 
about 80% amino acid sequence identity, alternatively at least about 81% anuno acid sequence identity, 

30 alternatively at least about 82% amino acid sequence identity, alternatively at least about 83% amino acid 
sequence identity, alternatively at least about 84% amino acid sequence identity, alternatively at least about 85% 
amino acid sequencejdentity, alternatively at least aboiit 86% amino acid s^uence identity, alternatively at least 
about 87% amino acid sequence identity, alternatively at least about 88% amino acid sequence identity, 
alternatively at least about 89% amino acid sequence identity, alternatively at least about 90% amino acid 

35 sequence identity, alternatively at least about 91 % amino acid sequence identity, alternatively at least about 92% 
amino acid sequence identity, alternatively at least about 93 % ammo acid s^ence identity, alternatively at least 
about 94% amino acid sequence identity, alternatively at least about 95% amino acid sequence identity, 
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alternatively at least about 96% atnino acid sequence identity, alternatively at least about 97% amino acid 
sequence identity, alternatively at least about 98% amino acid sequence identity and alternatively at least about 
99 % amino acid sequence identity to a fiill-iength native sequence PRO polypeptide sequence as disclosed herein, 
a PRO polypeptide sequence lacking the signal peptide as disclosed herein, an extracellular domain of a PRO 
polypeptide, with or without the signal peptide, as disclosed herein or any other specifically defined fragment 
5 of a full-length PRO polypeptide sequence as disclosed herein. Ordinarily, PRO variant polypeptides are at least 
about 10 ammo acids in length, alternatively at least about 20 amino acids in length, alternatively at least about 
30 amino acids m length, alternatively at least about 40 amino acids m length, alternatively at least about 50 
amino acids in length, alternatively at least about 60 ammo acids m length, alternatively at least about 70 ammo 
acids in length, alternatively at least about 80 amino acids in length, alternatively at least about 90 amino acids 
10 m length, alternatively at least about 100 ammo acids m length, alternatively at least about 150 amino acids m 
length, alternatively at least about 200 amino acids m length, alternatively at least about 300 amino acids m 
length, or more. 

^ "Percent (%) amino acid sequence identity" with respect to the PRO polypeptide sequences identified 
herein is defined as the percentage of amino acid residues m a candidate sequence that are identical with the 

1 5 amino acid residues in the specific PRO polypeptide sequence, after aligning the sequences and introducing gaps , 

^^^^^^^v *9 „?^^^ve the m a x imum percent sequence identity, and not considering any conservative * 

substitutions as part of the sequence identity. Alignment for purposes of determining percent ammo acid 
sequence identity can be achieved m various ways that are within the skill in the art, for instance, usmg publicly 
avaUable computer software such as BLAST, BLAST-.2, ALIGN or Megahgn (DNASTAR) software. Those 

20 skilled ra the art can deteraaine ^ropriate parameters for measuring alignment, including any algorithms needed 
to achieve m a x imal alignment over the full length of the sequences bemg comqpared. For purposes herein, 
however, % ammo acid sequence identity values are generated using the sequence comparison con]$)uter program 
ALIGN-2, wherein the complete source code for the ALIGN-2 program is provided in Table 1 below. The 
ALIGN-2 sequence comparison computer program was authored by Genentech, Inc. and the source code shown' 

25 in Table 1 below has beenfiled with userdocxraientationiuthe U.S. Copyright Office, Washington D.C., 20559, 
where it is registered under U.S. Copyright Registration No. TXU510087. The ALIGN-2 program is pubhcly 
available through Genentech, Inc., South San Francisco, California or may be compiled firom the source code 
provided in Table 1 below. The ALIGN-2 program should be con^iled for use on a UNIX operating system, 
preferably digital UNIX V4.0D. All sequence conq)arison parameters are set by the ALIGN-2 program and 

30 do not vary. 

In situations where ALIGN-2 is employed for amino acid sequence comparisons, the % amino acid 
sequence identity of a given amino acid sequence A to, with, or against a given amino acid sequence B (which 
can alternatively be phrased as a given amino acid sequence A that has or conq)rises a certain % amino acid 
sequence identity to, with, or against a given amino acid sequence B) is calculated as follows: 



35 



100 times the fraction X/Y 
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where X is the number of amino acid residues scored as identical matches by the sequence aUgnment program 
ALIGN-2 in that program's alignment of A and B, and where Y is the total number of amino acid residues in 
B. It wiU be appreciated ttiat where the length of amino acid sequence A is not ajual to me length of amino acid 
sequence B , the % amnio acid sequence identity of A to B will not equal the % amino acid sequence identity of 
B to A. As exanq)les of % amino acid sequence identity calculations using this mefeod. Tables 2 and 3 
5 demonstrate how to calculate the % amino acid sequence identity of the amino acid sequence designated 
*'Conq)arisonI^tein" to theaminoacidsequence designated "PRO", wherein "PRO^represeaits the amino acid 
sequence of a hypothetical PRO polypeptide of hxterest, "Conqjarison Protem" represents the amino acid 
sequence of a polypeptide against which the ^PRO" polypeptide of mterest is bemgconq>ared, and "X. "Y" and 
"Z** each rqjresent different hypothetical amino acid residues. 
10 Unless g>ecifically stated otherwise, all % amino acid sequence identity values used herem are obtained 

asdescribedintfaeimmediatelyprec^imgparagrq)husingtheAIJ However, % amino 

acid sequence identity values may also be obtained as described below by using the WU-BLAST-2 computer 
program (Altschul et al.. Methods in Enzvmologv 266:460-480 0996)). Most of the WU-BLAST-2 search 
parameters are set to the default values. Those not set to default valu^, Le. , the adjustable parameters, are set 
15 with the foUowing valu^: overlap span = 1, overlap fraction = 0. 125, word threshold (T) = 11, and scoring 

. matrix == BU)SUM62.^^^ W^^ enq)loyed, a % amino acid seqpen^ value is 

determined by dividing (a) the numter of matching identical amino acid residues between the ammo acid 
sequence of the PRO polypeptide of interest having a sequence derived firom the native PRO polypeptide and 
the co^^)a^ison ammo acid sequence of interest (i.e. , die sequence against which the PRO polyf^ptide of mterest 
20 isbeingcon^aredwMchmaybeaPROvariantpoljnpeptide)asdetennmedby WU 

number of amino acid residues of the PRO polypeptide of inter^t. For example, in ttie statement "a polypeptide 
comprising an the amino acid sequence A which has or having at least 80% amino acid sequence identify to the 
ammo acid sequence B", the amino acid sequence A is the con^)arison amino acid sequence of mterest and the 
amino acid sequence B is the amino acid sequence of the PRO polypeptide of interest. 
25 Percent amino acid sequence identity may also be determmed using die sequence conQ)arison program 

NCBI-BLAST2 (Altschul et al.. Nucleic Acids Res. 25:3389-3402 (1997)). The NCBI-BLAST2 sequence 
conq>arison program may be downloaded from http://www.ncbi.nlm.nih.gov or oOierwise obtained from the 
National Institute of Health, Bediesda, MD. NCBI-BLAST2 us^ several search parameters, wherein all of those 
search parameters are set to default vahies including, for exaniple, unmask = yes, strand ^ aU, expected • 
30 occurrences = 10, minimumlow co^^)lexity length = 15/5, multi-pass e-vahie = 0.01, constant for multi-pass 
= 25, dropoff for final gapped alignment = 25 and scoring matrix = BLOSUM62. 

In situations where NCBI-BLAST2 is en5>loyed for amino acid sequence conq)arisons, die % amino 
acid sequence identity of a given ammo acid sequence A to, with, or against a given amino acid sequence B 
(which can alternatively be phrased as a given amino acid sequence A tiiat has or comprises a certain % amino 
35 acid sequence identity to, with, or against a given amino acid sequence B) is calculated as follows: 

100 tim^ the fraction X/Y 
23 



BNSIXraD: <WO 0146420A2 I > 



wo 01/46420 



PCT/USOO/34956 



where X is the number of amino acid residues scored as identical matches by the sequence alignment program 
NCBI-BLAST2 in that program's alignment of A and B, and where Y is the total number of amino acid residues 
in B. It will be appreciated that where the length of ammo acid sequence A is not equal to the length of anaino 
acid sequence B, the % amino acid sequence identity of A to B will not equal the % amino acid sequence identity 

of B to A. ^ 
5 "PRO variant polynucleotide" or "PRO variant nucleic acid sequence'* means a nucleic acid molecide 

which encodes an active PRO polypeptide as defined below and which has at least about 80% nucleic acid 
sequence identity with a nucleotide acid sequence encodmg a full-length native sequence PRO polypeptide 
sequence as disclosed herein, a full-length native sequence PRO polypeptide sequence lacking the signal peptide 
as disclosed herein, an extraceUular domain of a PRO polypeptide, with or without the signal peptide, as 

10 disclosed herein or any other fragment of a full-length PRO • polypeptide sequence as disclosed herein, 
Ordmarily, a PRO variant polynucleotide will have at least about 80% nucleic acid sequence identity, 
alternatively at least about 81% nucleic acid sequence identity, alternatively at least about 82% nucleic acid 
sequence identity, alternatively at least about 83 % nucleic acid sequence identity, alternatively at least about 84 % 
nucleic acid sequence identity, alternatively at least about 85% nucleic acid sequence identity, alternatively at 

15 least about 86% nucleic acid sequence identity, alternatively at least about 87% nucleic acid sequence identity, 
alternatively at least about 88% nucldc acid sequence identity, alternatively at least about 89% nucleic acid 
sequence identity, alternatively at least about 90% nucleic acid sequence identity, alternatively at least about 91% 
nucleic acid sequence identity, alternatively at least about 92% nucleic acid sequence identity, alternatively at 
least about 93% nucleic acid sequence identity, alternatively at least about 94% nucleic acid sequence identity, 

20 alternatively at least about 95% nucleic acid sequence identity, alternatively at least about 96% nucleic acid 
sequence identity, alternatively at least about 97 % nucleic acid sequence identity, alternatively at least about 98 % 
mcleic acid sequence identity and alternatively at least about 99 % nucleic acid sequence identity with a nucleic 
acid sequence encodmg a fviU4engfli native sequence PRO polypeptide sequence as afuU-length 
native sequence PRO polypeptide sequence lacking the signal peptide as disclosed herein, an extraceUular domain 

25 of a PRO polypeptide, with or without the signal sequence, as disclosed herem or any other fragment of a fiill- 
lengtti PRO polypeptide sequence as disclosed herein. Variants do not encompass the native nucleotide 
sequence. 

Ordmarily, PRO variant polynucleotides are at least about 30 nucleotides in length, alternatively at least 
about 60 nucleotides in length, alternatively at least about 90 nucleotides in length, alternatively at least about 

30 120 nucleotides in length, alternatively at least about 150 nucleotides in lengtii, alternatively at least about 180 
nucleotides m length, alternatively at least about 210 nucleotides in length, alternatively at least about 240 
nucleotides in length, alternatively at least about 270 nucleotides m length, alternatively at least about 300 
nucleotides in lengtii, alternatively at least about 450 nucleotides m length, alternatively at least about 600 
nucleotides in length, alternatively at least about 900 nucleotides in length, or more. 

35 "Percent (%) nucleic acid sequence identity" with respect to PRO-encodmg nucleic acid sequences 

identified herem is defined as the percentage of nucleotides in a candidate sequence that are identical with the 
nucleotides m the PRO nucleic acid sequence of interest, after aligning the sequences and introducing gaps, if 

24 



BNSDOCID: <WO 0146420A2 I > 



wo 01/46420 



PCT/USOO/34956 



nec^sary, to adiieve the tnaYtmnm percent sequence identity. Alignment for purposes of determining percent 
nucleic acid sequence identity can be achieved in various ways that are witiiin the skill in the art, for instance, 
using publicly available computer software such as BLAST, BLAST-2, ALIGN or Megaiign (DNASTAR) 
software. For purposes herein, however, % nucleic acid sequence identity values are generated using the 
sequence comparison conq)uter program ALIGN-2, wherein the conq>lete source code for the AIJGN-2 program 
5 is provided in Table 1 telow. The ALIGN-2 sequence con:q)arison computer program was authored by 
Genentech, Inc. and the source code shown in Table 1 below has been filed with user documentation in the U.S. 
Copyn^t Office, Washington D.C., 20559, where it is registered under U.S. Copyright Registration No. 
TXU510087. The ALIGN-2 program is pxiblicly available through Genentech, Inc., South San Francisco, 
California or may be compiled from the source code provided in Table 1 below. The ALIGN-2 program should 

10 be compiled for use on a UNIX operating system, preferably digital UNIX V4.0D. All sequence comparison 
parameters are set by the ALIGN-2 program and do not vary. 

In situations where ALIGN-2 is en5)loyed for nucleic acid sequence cono^arisons, the % nucleic acid 
sequence identity of a givm nucleic acid sequence C to, with, or against a given nucleic acid sequence D (which 
can alternatively be phrased as a given nucleic acid sequence C that has or comprises a certain % nucleic acid 

15 sequence identity to, with, or against a given nucleic acid sequence D) is calculated as follows: 



100 times the fraction W/Z 

where W is the number of nucleotides scored as identical matches by the sequence alignment program ALIGN-2 

20 in diat program's alignment of C and D, and where Z is the total number of nucleotides in D. It will be 
appreciated feat where the lengtb of nucleic acid sequence C is not equal to the length of nucleic acid sequence 
D, the % nucleic acid sequence identity of C to D wUl not equal the % nucleic acid sequence identity of D to 
C. As examples of % nucleic acid sequence identity calculations. Tables 4 and 5, demonstrate how to calculate 
the % nucleic acid sequence identity of the nucleic acid sequence designated ''CorDparison DNA" to the nucleic 

25 acid sequence designated "PRO-DNA" , wherein "PRO-DNA" represents a hypothetical PRO-encoding nucleic 
acid sequence of interest, "Con^arison DNA** represents the nucleotide sequence of a nucleic acid molecule 
agamst which the "PRO-DNA" nucleic acid molecule of interest is being compare^, and "N", "L" and "V" each 
represent different hypothetical nucleotides. 

Unless specifically stated otherwise, all % nucleic acid sequence identity values used h^ein are obtained 

30 as described in the immediately prec^ling pafagr£q>h using the ALIGN-2 computer program. However, % 
nucleic acid sequence identity values may also te obtained as described below by using the WU-BLAST-2 
conq)uter program (Altschul et al. , Methods in Enzvmology 266:4^M80 (1996)). Most of the WU-BLAST-2 
search parameters are set to the default valu^. Those not set to default values, ue, , the adjustable parameters, 
are set with the following valu^: overlap span = 1, overlap fraction == 0.125, word threshold (T) = 11, and 

35 scoring matrix = BLOSUM62. When WU-BLAST-2 is employed, a % nucleic acid sequence identity value is 
determined by dividing (a) the number of matching identical nucleotides between the nucleic acid sequence of 
the PRO polyp^tide-encoding nucleic acid molecule of interest having a sequence derived from the native 
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sequence PRO polypeptide-encoding nucleic acid and the comparison nucleic acid molecule of interest (i.e. , the 
sequence against which the PRO polj^eptide-encoding nucleic acid molecule of interest is being compared which 
may be a variant PRO polynucleotide) as determined by WU-BLAST-2 by (b) the total number of nucleotides 
of the PRO polypeptide-encoding nucleic acid molecule of interest. For exanq)le, in the statement "an isolated 
nucleic acid molecule comprising a nucleic acid sequence A which has or having at least 80% nucleic acid 
5 sequence identity to the nucleic acid sequence B", the nucleic acid sequence A is the conq)arison nucleic acid 
molecule of interest and the nucleic acid sequence B is the nucleic acid sequence of the PRO polypeptide- 
encoding nucleic acid molecule of interest- 
Percent nucleic acid sequence identity naay also be determined using the sequence conq)arison program 
NCBI-BLAST2 (Altschul et ah. Nucleic Acids Res. 25:3389-3402 (1997)). The NCBI-BLAST2 sequence 

10 comparison program may be downloaded from ht^://www.ncbi.nlm.hih.gov or otherwise obtained from the 
National Institute of Health, Bethesda, MD* NCBI-BLAST2 uses several search parameters, wherein all of those 
search parameters are set to default values including, for example, unmask = yes, strand = all, expected 
occmrences = 10, minimum low conq>lexity length = 15/5, multi-pass e-value = 0.01, constant for multi-pass 
= 25, dropoff for final gapped alignment = 25 and scoring matrix = BLOSUM62, 

15 . In situations where NCBI-BLAST2 is employed for sequence comparisons, the % nucleic acid sequence 

identity of a given nucleic acid sequence C to, with, or against a given nucleic acid sequence D (which can 
alternatively be phrased as a given nucleic acid sequence C that has or comprises a certain % nucleic acid 
sequence identity to, with, or against a given nucleic acid sequence D) is calculated as follows: 

20 100 times the fraction W/Z 



where W is the number of nucleotides scored as identical matches by the sequence alignment program NCBI- 
BLAST2 in that program's alignment of C and D, and where Z is the total number of nucleotides in D. It will 
be appreciated that where the length of nucleic acid sequence C is not equal to the length of nucleic acid sequence 
25 D, the % nucleic acid sequence identity of C to D wiU not equal the % nucleic acid sequence identity of D to 
C. 

In other embodiments, PRO variant poljoiucleotides are nucleic acid molecules that encode an active 
PRO polypeptide and which are capable of hybridizing, preferably under stringent hybridization and wash 
conditions, to nucleotide sequences encoding a ftiU-length PRO polypeptide as disclosed herein. PRO variant 

30 polypeptides may be those that are encoded by a PRO variant polynucleotide. 

"Isolated, " when used to describe the variotis polypeptides disclosed herein, means polypeptide that has 
been identified and separated and/or recovered from a component of its natural environment. Contaminant 
components of its natural environment are materials that would typically interfere with diagnostic or therapeutic 
uses for the polypeptide, and may include enzymes, hormones, and other proteinaceous or non-proteinaceous 

35 solutes. In preferred embodiments, the polypeptide will be pmified (1) to a degree sufficient to obtain at least 
15 residues of N-terminal or internal amino acid sequence by use of a spinning cup sequenator, or (2) to 
homogeneity by SDS-PAGE under non-reducing or reducing conditions using Coomassie bhie or, preferably. 
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silver stain. Isolated polypeptide includes polypeptide in sitii within recombinant cells, since at least one. 
component of the PRO polypeptide natural environment will not be present. Ordinarily, however, isolated 
polyp^tide will be prepared by at least one purification step. 

An "isolated" PRO polypeptide-encoding nucleic acid or other polyj^tide-encoding nucleic acid is a 
nucleic acid molecule that is identified and separated from at least one contaminant nucleic acid molecule with 
5 which it is ordinarily associated in the natural source of the polyj^tide-encoding nucleic acid. An isolated 
polypeptide-encodiDg nucleic acid molecule is other than in the form or setting in which it is found in nature. 
Isolated^ polypeptide-encoding nucleic acid molecules therefore are distinguished from the specific polypeptide- 
encoding nucleic acid molecule as it exists in natural cells. However, an isolated pol3/peptide-encoding nucleic 
acid molecule includes polypeptide-encoding nucleic acid molecules contained in cells that ordinarily express the 
10 polypeptide where, for exan^le, the nucleic acid molecule is in a chromosomal location different from that of 
natural cells. 

The term "control sequences" refers to DNA sequences necessary for the ejipression of an operably 
linked coding sequence in a particular host organism. The control sequences that are suitable for prokaryotes, 
for example, include a promoter, optionally an ojperator sequence, and a ribosome hm^g site. Eukaryotic cells 

15 are known to utilize promoters, polyadenylation signals, and enhancers. 

Nucleic acid is "operably linked" when it is placed into afunctional relationship with another nucleic 
acid sequence. For exan5)le, DNA for a presequence or secretory leader is operably linked to DNA for a 
polypeptide if it is e^qiressed as a preprotein that participates in the secretion of the polypeptide; a promoter or 
enhancer is operably linked to a coding sequence if it affects the transcription of the sequence; or a ribosome 

20 binding site is operably Hnked to a coding sequence if it is positioned so as to facilitate translation. Generally, 
"operably linked" means that the DNA sequences being linked are contiguous, and, in the case of a secretory 
leader, contiguous and in reading phase. However, enhances do not have to be contiguous. Linking is 
accomplished by ligation at convenient restriction sites. If such sit^ do not exist, the synthetic oligonucleotide 
adaptors or linkers are used in accordance with conventional practice. 

25 The term "antibody" is used in the broadest sense and specifically covers, for example, single anti-PRO 

monoclonal antibodies (including agonist, antagonist, and neutralizing antibodies), anti-PRO antibody 
coir5)Ositions with* polyepitopic specificity, single chain anti-PRO antibodies, and fragments of anti-PRO 
antibodies (see below). The term "monoclonal antibody" as used herein refers to an antibody obtained from a 
population of substantially homogeneous antibodies, /. e. , the individual antibodies con:5>rising the population are 

30 identical except for possible naturally-occurring mutations that may be present in minor amounts. 

"Stringency" of hybridization reactions is readily determinable by one of ordinary skill in the art, and 
generally is an enapirical calculation dependent upon probe length, washing tenqjerature, and salt concentration. 
In general, longer probes require higher ten^ratures for proper annealing, while shorter probes n^ lower 
temperatures. Hybridization generally depends on the abihty of denatured DNA to reanneal when 

35 con^lementary strands are present in an environment below their melting ten^rature. The higher the degree 
of desired homology between the probe and hybridizable sequence, flie higher tiie relative tenq)erature which 
can be used. As a result, it follows that higher relative tenqjeratur^ would tend to make flie reaction conditions 
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more stringent, while lower temperatures less so. For additional details and explanation of stringency of 
hybridization reactions, see Ausubel et aL, Current Protocols in Molecular Biology . Wiley Interscience 
Publishers, (1995), 

"Stringent conditions" or "high stringency conditions", as defined herein, may be identified by those 
that: (1) employ low ionic stxengtii and hi^ temperature for washing, for example 0.015 M sodium 
chloride/0.0015 M sodmm citrate/0,1% sodium dodecyl sulfate at 50°C; (2) employ during hybridization a 
denaturing agent, such as formamide, for exanq)le, 50% (v/v) formamide with 0.1% bovine serum 
albumin/OJ% FicoiyO.1% polyvinylpyrrondone/50mM sodium phosphate buffer at pH 6.5 
chloride, 75 mM sodium citrate at 42°C; or (3) enQ)loy 50% formamide, 5 x SSC (0.75 M NaQ, 0.075 M 
sodium citrate), 50 mM sodium phosphate (pH 6.8), 0.1% sodium pyrophosphate, 5 x Denhardt's solution, 
sonicated salmon sperm DNA (50 A^g/ml), 0.1% SDS, and 10% dextran sulfate at 42'*C. with washes at 42*^0 
in 0.2 X SSC (sodiiraichloride/sodium citrate) and 50% formamide at 55''C, foUowedby a high-stringency wash 
consisting of 0. 1 x SSC containing EDTA at 55 °C. 

"Moderately stringent conditions" may be identified as described by Sambrook et dl.. Molecular 
Cloning: A Laboratory Manual , New York: Cold Spring Harbor Press, 1989, and include the use of washing 
solution and hybridization conditions {e,g,, ten^rature, ionic strength and %SDS) less stringent that those 
describ^ s^ye> An example of moderately stringent conditions is overnight incubation at 37 "^C in a solution 
con^rising: 20% formamide, 5 x SSC (150 mM NaCl, 15 mM trisodimn citrate), 50 roM sodium phosphate (pH 
7.6), 5 X Denhardt's solution, 10% dextran sulfate, and 20 mg/ml denatured sheared salmon sperm DNA, 
followed by washmg the filters mix SSC at about 37-50 **C. The skiUed artisan will recognize how to adjust 
the temperature, ionic strength, etc. as necessary to accommodate factors such as probe length and the like. 

The term "epitope tagged" when used herein refers to a chimeric polypeptide comprising a PRO 
polypeptide fused to a "tag polypeptide". The tag polypeptide has enough residues to provide an epitope against 
which an antibody can be made, yet is short enough such that it does not interfere with activity of the polypeptide 
to which it is fiised. The tag polypeptide preferably also is faurly unique so that die antibody does not 
substantially cross-react with other epitopes. Suitable tag polypeptides generally have at least six amino acid 
residues and usually between about 8 and 50 amino acid residues (preferably, between about 10 and 20 amino 
acid residues). 

As used herein, the term "immunoadhesin" designates antibody-like molecules which combine the 
binding specificity of a heterologous protein (an "adhesin") with the effector functions of immxmoglobulin 
constant domains. Structurally, the immunoadhesins comprise a fusion of an amino acid sequence with the 
desired binding specificity which is other than the antigen recognition and binding site of an antibody (/.e. , is 
"heterologous"), and an immimoglobulin constant domain sequence. The adhesin part of an imniunoadhesin 
molecule typically is a contiguous amino acid sequence conoprising at least the binding site of a receptor or a 
ligand. The iromunoglobulin constant domain sequence in the immuuoadhesin may be obtained firom any 
immunoglobuhn, such as IgG-1, IgG-2, IgG-3, or IgG-4 subtypes, IgA (mcludiog IgA-1 and IgA-2), IgE, IgD 
or IgM. 

Ihe term "antagonist" is used in the broadest sense, and includes any molecule that partially or fully 
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blocks, inhibits, or neutralizes a biological activity of a native PRO polypeptide disclosed hereim. In a siniilar 
manner, the term "agonist" is used in the broadest sense and includes any molecule that numics a biological 
activity of a native PRO polypeptide disclosed herein. Suitable agonist or antagonist nK)lecules sp^ifically 
include agonist or antagonist antibodi^ or antibody fragments, firagments or amino acid sequence variants of 
native PRO polypeptides, peptide, antisense oligonucleotide, small organic molecule, etc. Methods for 
identifying agonists or antagonists of a PRO polypq)tide may comprise contacting a PRO polypeptide with a 
candidate agonist or antagonist molecule and measuring a detectable change in one or more biological activities 
normally associated with the PRO polypeptide. 

"Treatment" refers to toth therapeutic treatment and prophylactic or preventative measures, wherein 
the obj«Jt is to prevent or slow down Oessen) the targeted pathologic condition or disorder. Those in need of 
treatment include those already with the disorcter as well as those prone to have the disorder or those in whom 
the disorder is to be prevented. 

"Chronic" admmistration refers to administration of the agent(s) in a continuous mode as opposed to 
an acute mode, so as to maintain the initial ther^utic effect (activity) for an extended period of time. 
^Latermittent" administration is treatment that is not consecutively done without interruption, but rather is cyclic 
iDL nature. 

"Manmaal" for purposes of treatment refers to any animal classified as a manm[ial, including humans, 
domestic and farm animals, and zoo, sports, or pet animals, such as dogs, cats, cattle, horses, sheep, pigs, goats, 
rabbits, etc. Preferably, the mammal is human. 

Administration "in combination with" one or more further therapeutic agents includes simultaneous 
(concurrent) and consecutive administration in any order. 

"Carriers" as used herein include pharmaceutically acceptable carriers, excipients, or stabilizers which 
are nontoxic to the cell or mammal being exposed thereto at the dosages and concentrations entployed. Often 
the physiologically acceptable carrier is an aqueous pH buffered solution. Exanq)les of physiologically 
acceptable carriers include buffers such as phosphate, citrate, and other organic acids; antioxidants including 
ascorbic acid; low molecular weight (less than about 10 residues) polypeptide; proteins, such as serum albumin, 
gelatin, or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine, 
glutamine, asparagine, argirune or lysine; monosaccharides, disaccharides, and other carbohydrates including 
ghicose, mannose, or dextrins; chelating agents such as EDTA; sugar alcohols such as mannitol or sorbitol; salt- 
forming counterions such as sodiuni; and/or nonionic surfactants such as TWEEN™, polyethylene glycol (PEG), 
and PLURONICS™. 

"Antibody fragments" conqprise a portion of an intact antibody, preferably the antigen binding or 
variable region of the intact antibody. Examples of antibody firagments include Fab, Fab*, F(ab*)2, and Fv 
firagments; diabodies; linear antibodies (Z^ata et al.^ Protein Eng. , 8(101:1057-1062 [1995]); single-chain 
antibody molecules; and multispecific antibodi^ formed from antibody fragments. 

Papain digestion of antibodies produces two identical antigen-binding firagments, called "Fab" 
fiagments, each with a single antigen-binding site, and a residual "Fc" fragment, a designation reflecting the 
ability to crystallize readily. Pepsin treatment yields an F(ab*)2 fi^gmmt that has two antigen-combining sites 
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and is still capable of cross-linking antigen. 

"Fv" is the Tninimnm antibody fragment which contains a complete antigen-recognition and -binding 
site. This region consists of a dimer of one heavy- and one light-chain variable domain in tight, non-covalent 
association. It is in this configuration that the three CDRs of each variable domain interact to define an antigen- 
binding site on the surface of the Vh-V^ dimer. Collectively, the six CX>Rs confer antigen-binding specificity to 
5 die antibody. However, even a single variable domain (or half of an Fv comprising only three CDRs specific 
for an antigen) has the ability to recognize and bind antigen, although at a lower affinity than the entire binding 
site. 

The Fab fragment also contains the constant domain of the light chain and the first constant domain 
(CHI) of the heavy chain. Fab fragments differ from Fab' fragments by the addition of a few residues at the 
10 carboxy terminus of the heavy chain CHI domain including one or more cysteines from the antibody hinge 
region. Fab*-SH is the designation herein for Fab* in which the cysteine residue(s) of the constant domains bear 
a free thiol group. F{ab')2 antibody fragments originally were produced as pairs of Fab* firagments which have 
hinge cysteines between them. Other chemical cotq>lings of antibody fragments are also known. 

The "light chains*' of antibodies (immunoglobulins) from any vertebrate species can be assigned to one 
15 of two clearly distinct types, called kappa and lambda, based on the amino acid sequences of their constant 
domains. * 

Depending on the amino acid sequence of the constant domain of their heavy chains, immunoglobulins 
can be assigned to different classes. There are five major classes of immimoglobulins: IgA, IgD, IgE, IgG, and 
IgM, and several of these may be further divided into subclasses (isotypes), e,g, , IgGl, IgG2, IgG3, IgG4, IgA, 
20 and IgA2. 

"Single-chain Fv" or "sFv" antibody fragments com5>rise the Vh and Vl domains of antibody, wherein 
these domains are present in a single polyp^tide chain. Preferably, the Fv polypeptide further con;q)rises a 
polypeptide linker between the Vh and Vl domains which enables the sFv to form the desired structure for 
antigen binding. Pnr a review of sFv, .ygg Pluckthun in The Pharmacologv of Monoclonal Antibodies , vol. 113, 

25 . Rosenburg and Moore eds., Springer-Verlag, New York, pp. 269-315 (1994). 

The term "diabodies" refers to small antibody fragments with two antigen-binding sites, which 
fragments comprise a heavy-chain variable domain (Vj,) connected to a light-chain variable domain (Vl) in the 
same polypeptide chain (Vh-VJ. By using a linker that is too short to allow pairing between the two domains 
on the same chain, the domains are forced to pair with the complementary domains of another chain and create 

30 two antigen-binding sites . Diabodies are described more fiilly in, for example, EP 4(^4,097; WO 93/1 1161; and 
Hollinger et al., Proc. Natl. Acad. Sci. USA , 90:6444-6448 (1993). 

An "isolated" antibody is one which has been identified and separated and/or recovered from a 
con]|)onent of its natural environment. Contaminant components of its natural environment are materials which 
would interfere with diagnostic or therapeutic uses for the antibody, and may include enzymes, hormones, and 

35 other proteinaceous or nonproteinaceous solutes. In preferred embodiments, the antibody will be purified (1) 
to greater than 95% by weight of antibody as determined by the Lowry method, and most preferably more than 
99% by weight, (2) to a degree sufficient to obtain at least 15 residues of N-terminal or internal amino acid 
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sequence by use of a spinning cup sequenator, or (3) to liomogeneity by SDS-PAGE under reducing or 
nonreducing conditions using Q>omassie blue or, preferably, silver stain. Isolated antibody includes tbe antibody 
in situ within reconobinant cells since at least one component of the antibody's natural environment will not be 
present. Ordinarily, however, isolated antflxxiy will be prepared by at least one purification step. 

An antilxxJy diat ^'specifically bmds to" or is "specific for" a particular polypeptide or an epitope on 
5 a particular polyi)eptide is one that binds to that particular polypq>tide or epitope on a particular polypeptide 
without substantially binding to any other polypeptide or polypeptide epitope. 

ITie word "label" when used herein refers to a detectable conipound or composition which is conjugated 
direcdy or indirectly to the antibody so as to generate a "labeled" antibody. The label may be detectable by itself 
{e.g. radioisotope labels or fluorescent labels) or, in the case of an enzymatic label, XDsiy catalyze chemical 
10 alteration of a substrate compound or coniposition which is detectable. 

By "solid phase" is meant a non-aqueous matrix to which the antibody of the present invention can 
adhere. Exan^les of solid phases encon^assed herein include those formed partially or entirely of glass (e.g,^ 
controlled pore glass), polysaccharides (e.g., agarose), polyacrylamides, polystyrene, polyvinyl alcohol and 
silicones. La certain emlKKliments, depending on the context, the solid phase can conq)rise the well of an assay 
15 plate; in others it is a purification colunan (e.g., an afBnity chromatogr^hy column). This term also includes 

^ ajdiscontinuous solid phase of discrete particles, such as those described in U.S. Patent No. 4,275,149. 

A "lq)OSome" is a small vesicle composed of various types of lipids, phospholipids and/or surfactant 
which is useful for delivery. of a drug (such as a PRO polyp^tide or antibody thereto) to a mammal. The 
con:q)onerits of the fiposonoe are commonly arranged in a bilayer formation, similar to the lipid arrangement of 
20 biological membranes. 

A "small molecule" is defined herein to have a molecular weight below about 500 Daltons. 
The term "modulate" means to affect (e.g, , either upregulate, downregulate or otherwise control) the 
level of a sig n al i ng pathway. Cellular processes under the control of signal transduction include, but are not 
limited to, transcription of specific genes, normal cellular functions, such as metabolism, proliferation, 
25 differentiatiation, adhesion, apoptosis and survival, las well as abnormal processes, such as transformation, 
blocking of differentiation and metastasis, 

i 

"Active" or "activity" for the purposes herein refers to form(s) of a PRO polypeptide which retain a 
biological and/or an immunological activity of native or naturally-occurring PRO polypeptides, wherein 
'^biological'' activity refers to a biological function (either inhibitory or stimulatory) caused by a native or 

30 naturally-occurring PRO polypeptide other than the ability to induce the production of an antibody against an 
antigenic epitoi^ possessed by a native or naturally-occurring PRO polypeptide and an "immunological'' activity 
refers to die ability to induce the production of an antibody agarost an antigenic q>itope possessed by a native 
or naturally-occmring PRO polypeptide. One preferred biological activity mclud^ inducing activation of NF-kB 
aiKl stimulation of the production of the proinflammatory chemokine 11^8. Another preferred biological activity 

35 includes stimulation of perq)heral blood mononucear cells or CEH'** cells. Another preferred biological activity 
includes stimulation of the proliferation of T-lyn^^hocytes. Another preferred biological activity includes, for 
example, the release of TNF-a from THPl cells. An alternative activity is die reduction in BL-la induced NO 
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(nitric oxide) production from articular cartilage. Another activity includes an enhancement of matrix synthesis 
in articular cartilage. Alternatively, another activity includes promoting breakdown of articular cartilage matrix 
as well as inhibiting matrix synfliesis. Another preferred biological activity includes modulating the level of the 
interleuldn-17 .sigfialling pathway during mild to severe stages of inflammatory bowel disease or during stroke. 
An "immunological" activity refers only to the abiUty to induce the production of an antibody against 
5 an antigenic epitope possessed by a native or naturally-occurring PRO polypeptide. 

"Degenerative cartilagenous disorder" describes a host of disorders that is characterized principally by 
the destruction of the cartilage matrix. Additional pathologies includes nitric oxide production, and elevated 
proteoglycan breakdown. Exemplary disorders encompassed within tiiis definition, include, for exan5)le, arthritis 
(e.^., osteoarthritis, rheumatoid arthritis, psoriatic arthritis). 

10 The term "immune related disease" means a disease in which a component of the immune system of a 

maTTimfll causes, mediates or otherwise contributes to a morbidity in the mammal. Also included are diseases 
in which stimulation or intervention of the immune response has an ameUorative effect on progression of the 
disease. Included within this term, are immune-mediated inflammatory diseases, non-immune-mediated 
inflammatory diseases, infectious diseases, immunodeficiency diseases, neoplasia, etc. 

15 The term "T cell mediated disease" means a disease in which T cells directiy or indirectiy mediate or 

otherwise contribute to a morbidity in a mammal. The T cell mediated disease may be associated with cell 
mediated effects, lyn:q)holdne mediated effects, etc., and even effects associated with B cells if the B cells are 
stimulated, for example, by the lymphokines secreted by T cells. 

Examples of immune-related and inflatomatory diseases, some of which are immune or T cell mediated, 

20 which can be treated according to the invention include systemic lupus erj^em^sis, rheumatoid arthritis, 
juvenile chronic arthritis, spondyloarthropathies, systemic sclerosis (scleroderma), idiopathic inflammatory 
myopathies (dermatomyositis, polymyositis), Sjogren's syndrome, systemic vasculitis, sarcoidosis, autoumnxme 
hemolytic anemia (immune pancytopenia, paroxysmal nocturnal hemoglobinuria), autoimmune thrombocytopenia 
(idiopathic tiirombocytopenic purpura, immune-mediated thrombocytopenia), thyroiditis (Grave's disease, 

25 Hashimoto's thyroiditis, juvenile lymphocytic thyroiditis, atrophic thyroiditis), diabetes meUitus, 
immune-mediated renal disease (glomerulonephritis, tubulointerstitial nephritis), demyfelinating diseases of the 
central and peripheral nervous systems such as multiple sclerosis, idiopathic demyehnating polyneuropathy or 
GuiUain-Barre syndrome, and chronic inflammatory demyehnating polyneuropathy, hepatobiliary diseases such 
as infectious hepatitis (hepatitis A, B, C, D, B and other non-hepatotropic viruses), autoinmune chronic active 

30 hepatitis, primary biliary cirrhosis, granulomatous hepatitis, and sclerosing cholangitis, inflamm atory bowel 
disease (ulcerative coUtis: Crohn's disease), gluten-sensitive enteropathy, and Whipple's disease, autoimmune 
or immune-mediated skin diseases including bullous skin diseases, erythema multiforme and contact dermatitis, 
psoriasis, allergic diseases such as astena, allergic rhinitis, atopic dermatitis, food hypersensitivity and urticaria, 
immunologic diseases of the lung such as eosinophihc pneumonias, idiopathic puhnonary fibrosis and 

35 hypersensitivity pneumonitis, transplantation associated diseases including graft rejection and graft 
-versus-host-disease. Infectious diseases including vhal diseases such as AIDS (HIV infection), hqpatitis A, 
B, C, D, and E, herpes, etc., bacterial infections, fungal infections, protozoal infections and parasitic infections. 
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The team "effective amount" is a concentration or aiiount of a PRO polypeptide and/or agonist/antagonist which 
Insults in achieving a particular stated purpose. An "effective amount" of a PRO p3lypq>tide or agonist or 
antagonist thereof may be determined empirically. Furthermore, a "ther^eutically effective amount" is a 
conc^itration or amount of a PRO polypeptide and/or agonist/antagonist vMch is effective for achieving a stated 
then^eutic effect. Hiis amount may also be determined enq)irically, 
5 The term "cytotoxic agent" as used herein refers to a substance that inhibits or prevents the function 

of cells and/or causes destruction of cells. The term is intended to include radioactive isotope i^-g-s f^, 
and Re^^), chemother^utic agents, and toxins such as enzymatically active toxins of bacterial, fungal, plant 
or animal origin, or fragments thereof. 

A "chemother^)eutic agent" is a chemical compound useful in the treatment of cancer, Exanq}les of 
10 chemother^eutic agents include adriamycin, doxorubicin, ^irubicin, 5-fluorouracil, cytosine arabinoside 
("Ara-C*), cyclophosphamide, tiiiotepa, busulfan, cytoxin, taxoids, e.g. , paclitaxel (Taxol, Bristol-Myers Squibb 
Oncology, Princeton, NJ), and doxetaxel (Taxotere, Rh6ne-Poulenc Rorer, Antony, France), toxotere, 
methotrexate, cisplatin, melphalan, vinblastine, bleomycin, etoposide, ifosfamide, mitoruycinC, mitoxantrone, 
vincristine, vinorelbine, carboplatin, teni{K>side, daimomycin, carminomycin, aminopterin, dactinomycin, 
15 mitomycins, esperamicins (see U.S. Pat. No, 4,675, 187), melphalan and other related nitrogra mustards. Also 
included in this deffnition are hormonal agents that act to regulate or inhibit hormone action on tumors such as 
tamoxifen and onapristone. 

A "growth inhibitory agent" when used herein refers to a con^KJund or composition wiiich inhibits 
growth of a cell, especially cancer cell overe5q>ressing any of the genes identi&ed herein, either in vitro or in 
20 vivo. Thus, the growth inhibitory agent is one which significantly reduces the percentage of cells 
overexpressing such graes in S phase . Examples of growth inhibitory agents include agents that block cell cycle 
progression (at a place otiier than S phase), such as agents that induce Gl arrest and M^phase arrest. Classical 
M-phase blockers include the vincas (vincristine and vinblastine), taxol, and topo n inhibitors such as 
doxorubicin, epirubicin, daunorubicin, etoposide, and bleomycin. Those agents that arrest Gl also spill over 
25 into S-phase arrest, for example, DNA alkylating agents such as tamoxifen, prednisone, dacarbazine, 
mechlorethamine, cisplatin, methotrexate, 5-fluorouracil, and ara-C. Further information can be found in The 
Molecular Basis of Cancer. Mendelsohn and Israel, eds., Ch^ter 1, entitied "Cell cycle regulation, oncogens, 
and antineoplastic drugs" by Murakami et aL, (WB Saxmders: Philadelphia, 1995), especially p. 13. 

The term "cytokine" is a generic term for proteins released by one cell population which act on another 
30 cell as intercellular mediators. Exanq)les of such cytokines are lynq)hokin)^, monokines, and traditional 
polypeptide hormones. Included among the cytokines are growth hormone such as human growth hormone, 
N-methionyl human growth hormone, and bovine growth hormone; parathyroid hormone; thyroxine; insulin; 
proinsulin; relaxin; prorelaxin; glycoprotein hormone sudi as follicle stimulating hormone (FSH), thyroid 
stimulating hormone (TSE^), and luteinizing hormone (LH); hepatic growth factor; fibroblast growth factor; 
35 prolactin; placental lactogen; tumor necrosis factor-a and -P; rmiUerian-inhibiting substance; mouse 
gonadotropiEhassociated pqptide; inhibin; activin; vascular endothelial growth factor; integrin; thrombopoietin 
(TPO); nerve growth factors such as NGF-P; platelet-growth factor; transforming growth fectors (TGFs) such 
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as TGF-a and TGF-p; insulin-like growth factor-I and -E; erythropoietin (EPO); osteoinductive factors; 
interferons such as interferon-a, -P, and -y; colony stimulating factors (CSFs) such as macrophage-CSF 
(M-CSF); granulocyte-macrophage-CSF (GM-CSF); and granulocyte-CSF (G-CSF); interleukms (ILs) such as 
IL-1, BL-la, IL-2, IL-3, BL-4, IL-5, IL-6, IL-7, IL-8, IL-9, H^IO, IL-11, IL-12, or IL-17; a tumor necrosis 
factor such as TNF-a or TNF-p; and other polypeptide factors including LIF and kit ligand (KL). As used 
5 herein, the term cytokine includes proteins from natural sources or from recombinant cell culture and biologically 
active equivalents of the native sequence cytokines. 
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Table 1 



* 

* C-C iiHireased from 12 to 15 

* Z is average of EQ 

* B is average of ND 

* matdi with stop is _M; stop-stop = 0; J (joker) match = 0 
*/ 

MeSne _M -8 /* value of a match with a ^p */ 

Int _dayI26][26] = { 

/* ABCDEFGHIJKLMNOPQRSTU V W X Y Z*/ 

/* A */ { 2, 0,-2, 0, 0,-4, 1,-1,-1, 0,-1,-2,-1, 0,_M, 1, 0.-2. 1, 1, 0, 0,-6, 0,-3, 0}, 

/* B ♦/ { 0, 3,-4, 3, 2,-5, 0, 1,-2. 0, 0,-3,-2, 2,_M,-1, 1, 0, 0, 0, 0,-2,-5, 0,-3, 1}, 

/* C {-2,-4,15,-5,-5,-4,-3,-3,-2, 0,-5,-6.-5, -4,_M,-3, -5,-4, 0,-2, 0,-2,-8, 0. 0,-5}, 

/* D */ { 0, 3,-5, 4, 3,-6, 1, 1,-2, 0, 0.-4,-3, 2,_M,-1, 2,-1, 0, 0. 0,-2,-7, 0,-*, 2}, 

/* E */ { 0, 2,-5. 3, 4.-5, 0, 1,-2, 0. 0,-3,-2. l._M.-l, 2,-1, 0, 0. 0,-2,-7, 0,-4; 3}, 

/* F */ {^,-5.-4,-6,-5. 9.-5,-2, 1, 0,-5, 2. 0,-4,_,M,-5,-5,-4,-3,-3, 0,-1, 0, 0, 7,-5}, 

/* G */ { 1, 0,-3. 1, 0.-5, 5,-2,-3, 0,-2.-4,-3, 0,_M,-l,-l,-3, 1, 0, 0.-1.-7, 0,-5, 0}, 

/* H */ {-1. 1,-3. 1. 1.-2,-2, 6,-2, 0, 0,-2,-2, 2._M, 0, 3, 2,-1.-1, 0,-2,-3, 0, 0, 2}, 

/* I */ {-1.-2,-2.-2,-2, 1,-3,-2. 5, 0.-2, 2, 2,-2,_M.-2,-2,-2.-l. 0, 0, 4,-5, 0,-1,-2}. 

/* J */ { 0. 0. 0, 0, 0, 0. 0, 0. 0, 0, 0, 0, 0, 0.^M, 0. 0, 0. 0, 0, 6, 0, 0, 0. 0. 0}, 

/* K ♦/ {-1, 0,-5. 0, 0,-5,-2, 0.-2, 0. 5,-3. 0, 1,_M,-1, 1, 3, 0, 0, 0,-2,-3, 0,-4, 0}, 

/* L ♦/ {-2.-3,-6,-4,-3, 2,-4,-2, 2, 0.-3. 6. 4,-3,_M,-3,-2.-3.-3,-l, 0, 2,-2, 0,-1,-2}, 

./* M */ {-1.-2.-5,-3,-2, 0,-3.-2. 2. 0. 0, 4, 6.-2, M.-2,-l. 0,-2,-1. 0, 2,-4, 0,-2,-1}, 

/* N */ { 0. 2,-4, 2, 1,-4. 0, 2,-2, 0, 1.-3,-2. 2,_M,-1. 1. 0, 1, 0, 0.-2,-4, 0,-2, 1}, 

„/♦ O */ {_M,_M._M,„M,_M,_M,_M,_M,_M,_M,_M,„M._M,_M. 0,_M,_M, M,_M,_M,_M. M,_M,_M,_M.__M}, 

7* P */ { 1,-1,-3,-1,-1,-5,-1, 0,-2, 0,-l.-3,-2,-l,_M. 6, 0, 0. 1. 0. 0.-1.-6. 0,-5, 6}, " 

/* Q */ { 0, 1,-5, 2, 2,-5.-1, 3,-2, 0, 1.-2,-1, 1,_M. 0, 4, 1,-1,-1, 0,-2,-5, 0.^, 3}. 

/* R */ {-2. 0.-4.-1.-1,^,-3, 2.-2, 0. 3.-3, 0. 0,„M, 0, 1, 6, 0,-1, 0,-2, 2, 0,-4, 0}, 

/* S */ { 1, 0, 0, 0, 0,-3, 1,-1,-1. 0. 0,-3,-2,' l._M, 1,-1, 0, 2, 1. 0,-1.-2. 0,-3. 0}. 

/* T */ { 1. 0,-2, 0, 0,-3, 0,-1, 0, 0, 0,-1,-1. 0,_M, 0,-1,-1. 1. 3, 0, 0,-5. 0.-3. 0}, 

/* U */ {0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,_M, 0, 0. 0, 0, 0. 0, 0, 0, 0, 0. 0}, 

/* V */ { 0.-2.-2.-2,-2,-1,-1,-2, 4, 0,-2, 2, 2.-2._M,-l.-2.-2,-l, 0, 0. 4,-6, 0,-2,-2}, 

/* W */ {-6,-5,-8,-7,-7, 0,-7,-3,-5, 0,-3,-2,-4,-4,_M,-6,-5, 2.-2,-5. 0,-6,17, 0. 0.-6}, 

/* X */ {0, 0, 0, 0, 0, 0, 0. 0, 0, 0, 0, 0, 0, 0,_M, 0, 0, 0, 0, 0, 0. 0, 0, 0, 0, 0}, 

/♦ Y */ {-3.-3, 0.-4,-4. 7,-5. O.-l, 0.-4.-l.-2.-2._M.-5,-4,-4,-3,-3, 0.-2. 0. 0.10,-4}, 

/* Z */ { 0. 1,-5, 2, 3,-5, 0, 2.-2, 0, 0,-2,-1, 1,_M, 0, 3, 0. 0. 0, 0,-2,-6, 0,-4, 4} 

}; 
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Table 1 (cont^) 

/* 
*/ 

jS^chide <stdio.h> 
delude <etype.h> 



define 


MAXJMP 


16 


/* max jumps in a diag */ 


^define 


MAXGAP 


24 


/* don't continue to penalize gaps larger than this */ 


i^define 


JMPS 


1024 


/* max jmps in an path */ 


^define 


MX 


4 


/* save if there's at least MX-1 bases since last jmp */ 




DMAT 


3 


/* value of matching bases */ 


^define 


DMIS 


0 


/* penalty for mismatched bases */ 




DINSO 


8 


/* penalty for a g^ */ 


j^define 


DINSi 


1 


/* penalty per base */ 


MeHne 


PINSO 


8 


/* penalty for a gap */ 


^deOne 


PEsrsi 


4 


/* penalty per residue */ 



struct jmp { 

short nIMAXJMP]; /* size of jmp (neg for dely) */ 

unsized short x[MAXJMP]; /* base no. of jmp in seq x */ 

}; /* limits seq to 2'"16 -I */ 

struct diag { 

int score; /* score at last jo^ */ 

long offset; /* ofEset of prev block */ 

short ijn^); /* current jnap iiMlex */ 

struct jmp jp; /* list of jmps */ 

}; 

struct path { 

int spc; /* number of leading spaces ♦/ 



short n|JMPS]; /* size of jmp (gap) */ 

int xCFMPS]; /* loc of jn^ (last elem before gap) */ 



char 




*ofile; 


/* ou^ut file name */ 


char 




*namexl2]; 


/* seq names: getseqsQ */ 


char 




*prog; 


/* prog name for err msgs */ 


char 




*seqx[2]; 


/* seqs: getseqsQ */ 


int 




dmax; 


/♦ best diag: nwQ */ 


int 




dmaxO; 


/* final diag */ 


int 




dna; 


/* set if dna: mainO */ 


mt 




endgaps; 


/* set if penalizing end gaps */ 


hit 




gapx, gapy; 


/* total gaps in seqs */ 


int 




leirf), lenl; 


/* seq lens */ 


int 




ngapx, ngapy; 


/* total size of gaps */ 


hit 




smax; 


/* max score: nwQ */ 


hit 




*xbm; 


/* bitmap for matching ♦/ 


long 




offeet; 


/* current offeet in jnip file */ 


struct 


diag 


*dx; 


/* holds diagonals */ 


struct 


path 


ppP]; 


/* holds path for seqs */ 


char 




*callocO, *mallocO, *indexO, *strcpyO; 


char 




*getseqO, *g_callocO; 
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Table 1 (cont^) 

/* Needleman-WuiKch alignment program 

* usage: pro^ filel file2 

* where filel aiKi filei2 are two dna or two protein sequences, 

* TTie sequences can be in upper- or lower-case an may contain ambiguity 

* Any lin^ thinning with or * <* are ignored 

* Max file lengtii is 65535 GMted by unsigiKd short x in the jmp struct) 

* A sequence with 1/3 or more of its elemoits ACGTU is assumed to be DNA 

* Output is in the file "align.out" 

* The program may create a tmp file in /tmp to bold info about traceteck. 

* Original va^ion developed under BSD 4.3 on a vax 8650 
*/ 

^dude "nw.h* 
delude "day.h" 

static _dbvalI261 ^ { 

I,14,2,13A0.4.11.0.0,12,0,3.15,0,0,0,5,6,8,8,7,9,0,10,0 

}: 

static jpbval[26] = { 

1, 2|a< < ('D'-*A '))|(1< <('N*-'A')X 4, 8, 16, 32, 64, 
128, 256, OxFFFFFFF, 1<<10. 1<<11, 1<<12, 1<<13, 1<<14, 
1<<15, 1<<I6, 1<<17, I<<18, 1<<19, 1<<20, 1<<21, 1< <22, 
1<<23, 1<<24, l<<25|a<<CE'-'A'))|(l<<CQ*-'A')) 



main(ac, av) . main 

int ac; • 
char *avD; 

{ 

prog = av[0]; 
if(ac!=3){ 

ft>rintf(stderr, "usage: %s filel fil^\n", prog); 

fl)rintf(stderr, "where filel and fil^ are two dna or two protein sequences.Xn"); 
j5prii^(stdeiT,"'nie sequences can be in upper- or lower-case\n"),* 
^rintfCstden-, "Any lines beginning with or •<* are igiH)red\n"); 
ft)rintf(stderr, "Oi^ut is in the file \"align.out\"\n"); 
exit(l); 

} 

namex[0] - av[l]; 

namexfl] — av[2]; 

seqx[0] = getseq(namex[0], &lenO); 

seqx[l] = g«seq(namex[l], &lenl); 

xbm = (dna)? jdbval ; jibval; 

endgaps = 0; /* 1 to penalize endgaps */ 

ofile = "align-out"; /* ouq>m file */ 

nwO; /* fill in the matrix, g^ the jwssible jmps */ 

readjn^>sO; /* get the actual jmps */ 

printQ; /* print stats, alignment */ 

cleanup(0); /* unlink any tmp files ♦/ 
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Table 1 (coat^> 

/* do the alignment, return best score: mainQ 

* dna: values in Fitch and Smith, PNAS, 80, 1382-1386, 1983 

* pro: PAM 250 values 

* When scores are equal, we prefer mismatches to any gap, prefer 

* a new gap to extending an ongoing gap, and prefer a gap in seqx 

* to a gap in seq y. 
*/ 

nwO 



{ 



char *px, *py; /* seqs and ptrs ♦/ 

int *ndely, *dely; /* keep track of dely */ 

int ndelx, delx; /* keep track of delx */ 

int *tnq>; /* for swapping rowO, rowl */ 

int mis; /* score for each type */ 

int insO, insl; /* insertion penalties */ 

r^jster id; /* diagonal index */ 

register ij ; /* imp index */ 

register *colO, *coll; /* score for curr, last row ♦/ 

register xx, yy; /* index into seqs */ 

dx = (struct diag *)g_caUoc("to get diags", lenO+lenl + 1, sizeof(stnict diag)); 

ndely = (int *)g^caUoc("to g^ ndely", lenl + 1, si2eof(int)); 
dely = Gnt *)g_calloc("to get dely", Ienl+1, sizeof(int)); 
colO ^ (int *)g^caUoc("to colO", lenl + 1, azeof(mt)); 
coll = ant *)g:;caUoc("to get coll ^ lenl + 1, sizeof(in^^ 
in^ = (dna)? DINSO : PINSO; 
insl = (dna)? DINSl : PINSl; 

snaax = -10000; 
if (endgaps) { 

for (colO[0] = dely[0] = -insO, yy = 1; yy < = lenl; yy+ +) { 
colOIyy] = delylyy] = colO[yy-ll - insl; 
ndelyiyy] = yy; 

} 

colO[0] = 0; /* Waterman BuU Math Biol 84 */ 



} 

else 



for(yy = 1; yy <= lenl; yy++) 
dclytyy] = -insO; 



/* fill in match matrix 
*/ 

for (px == seqx[0], xx « 1; xx < = lenO; px++, xx++) { 
/* initialize first entry in col 
*/ 

if (endgaps) { 

if (xx== 1) 

coll[0] = delx = -(insO+insl); 

else 

coll[0] = delx = colO[0] - insl; 
ndelx = xx; 

} 

else { 

coll[0] - 0; 
delx = -insO; 
ndelx « 0; 

} 
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Table 1 (conV) 

...nw 

for (py = seqx[l], yy ^ 1; yy < = lenl; py-f-l-, yy++) { 
mis = colO[yy-l]; 
if(dna) 

mis + = (xbm[*px-*A*]&xbm[*py-*A*])? DMAT : DMIS; 

else 

mis + - _dayI*px-'A*][*py-*A']; 

/* iqKiate penalty for del in x seq; 

* favor new del over ongong del 

* ignore MAXGAP if weighting endgaps 
*/ 

if (endgaps 1 1 ndelylyy] < MAXGAP) { 

if (colOlyy] - insO > = delyCyy]) { 

ddlylyy] = colObry] - (insO+insl); 
ndely[yy] = 1; 

} else { 

deiy[yy] -= insl; 
ndely[iy]+ + ; 

} ^ 



} else { 



} 



if (colOlyy] - (insO-f-insl) > = dely(yy]) { 
delyfyy] = colO[yy] - (insO+insl); 
ndelyiyy] = 1; 

} else 

ndely(yy] + H-; 



/* iqsdate penalty for del in y seq; 
* favor new del over ongong del 
*/ 

if (endgaps 1 1 ndelx < MAXGAP) { 

if (coll|yy-i] - insO > = delx) { 

delx = colljyy-l] - (insO+insl); 
ndelx = 1; 

} else { 

delx-= insl; 
ndelx++; 

> 



} else { 



} 



if (coll[yy-l] - (insO+insl) > = delx) { 
delx = collEyy-1] - (InsO+insl); 
mlelx ^ 1; 

} else 

ndelx++; 



/* pidc tbe maximnm score; we're favoring 
* mis over any del and delx over dely 
*/ 
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fable 1 (cont^) 

...nw 

id = xx-yy + lenl - 1; 

if (mis > = delx && mis > = dely [yy]) 

coll(yy] = mis; 
else if (delx > = delylyy]) { 

colltyyl = delx; 

ij ^ dx[id].ijmp; 

if (dx[id].jp.n[01 && (!dna . 1 1 (ndelx > = MAXJMP 
&& XX > dx[idl.jp.x[ij]+MX) 1 1 mis > dx[i<g. score +DINSO)X{ 
dx[i(f|.ijmp++; 
if (++ij >= MAXJMP) { 
writejnq)s(id); 
ij = dx[id].ijmp = 0; 
dxpd). offset ^ offeet; 

offset += sizeof(stnict jmp) + sizeof(offeet); 

} 

} 

dx[id].jp,n[ijl == ndelx; 
<lx[idl.jp.x[ij] = xx; 
dx[id|. score = delx; 

} 

else { 

coUlyyl = delytyy]; 
ij - dx[id].ijmp; 
. if (dx£idl.jp.nlO] && (!dna 1 1 (ndelylyy] > = MAXJMP 

&& XX > dx[id].jp.x[ij]+MX) 1 1 mis > dx[id].score+DINSO)) { 
dx[icr|^yn^)++; 
if(++ij > = MAXJMP) { 
, writejmps(id); 

ij = dx[id].ijmp = 0; 
dxpdj.offeet ^ offeet; 

offeet += sizeof (struct jmp) + sizeof (offset); 

} 

} 

dx[id].jp.n[ij] - -ndely[yy]; 
dx[id].jp.x[ij] = xx; 
dx[id]. score = delylyy]; 

} 

if (xx == lenO &*& yy < lenl) { 
/* last col 
*/ 

if (endgaps) 

coll[yy] -= insO+insl*0enl-yy); 
if (coUIyy] > smax) { 

smax " coll[yy]; 

dmax = id; 

} 

} 

} 

if (endgaps && xx < lenD) 

coIlCyy-ll -= insO+insl*(IenO-xx); 
if (coIl[yy-l] > smax) { 

smax = coll[yy-l]; 

dmax = id; 

} 

tmp = colO; coIO = coll; coll == tmp; 

} 

(void) free((cliar *)ndely); 
(void) firee((char *)dely); 
(void) free((char *)colO); 

(void) free((char *)coll); } 
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Table 1 (conV) 

/* 

* primO - only routine visible outside this module 

* static: 

* g^matO - trace back best path, count matches: prictO 

* pr_alignO - print alignment of desmbed in array pQ: printQ 

* dumpblockO - dump a block of lin^ with numbers, stars: pr^alignQ 

* numsO - put out a number line: dumpblockO 

* putiineO - put out a line (name, [num], seq, [num]): dmnpblockQ 

* starsO - -put a line of stars: dunqjblockO 

* stripnameO - strq) any path and prefix from a seqname 

jS^chide "nw.h" 



^define SFC 3 
^deOne P^LINE 256 
^define P^SPC 3 

extern _day[26J[26]; 
hit olen; 
FILE *fx; 



/* maximum ou^^ut line */ 

/* space between name or num and seq */ 

/* set output line length */ 
/* output file */ 



prlntO 
{ 



print 



int Ix, ly, firstgap;lastj^; /* overlap */ - — ; 

if ((f?c = fopen(ofiIe, "w")) 0) { 

^rintfi[stderr,"%s: can*t write %s\n", prog, ofile); 
cleaniip(l); 

} 

ft>rintf(fe, "<first sequence: %s (length = %d)\n", namex[0], lenO); 
Q?rintf(fs, "<second sequetice: %s (lengtfi = %d)\n". namex[l], lenl); 
olen = 60; 
Ix = lei^; 
ly = lenl; 

firstgap = lastgap = 0; 

if(dmax < lenl - 1) { ,/* leading gap in x */ 
pp[0].spc = firstgap — lenl - dmax - 1; 
^ ly-=pp[0].spc; 

else if (dmax > lenl - 1) { /* leading gap in y */ 
pp[l].^ firs^p = dmax - (lenl - 1); 
^ Ix pp[l].spc; 

if (dmaxO < lenO - 1) { /* trailing gap tax*/ 
lastgap = lenO - dmaxO -1; 
Ix*— lastgap; 

} 

eke if (dmaxO > lenO - I) {'/* trailing gap in y */ 

lastgap = dmaxO - (lenO - 1); 
^ ly-= lastgap; 

getmat(lx. ly, firs^p, las^p); 
pr_aiignO; 
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Table 1 fcont^) 

/* 

* trace back the best path, count matches 
*/ 

static 

getmatOx, ly, firstgap, lastgap) getmat 
Int ix, ly; /* "core" (mmus endgaps) */ 

int firstgap. lastgap; . /* leading trailing overlap */ 



{ 



int nm, iO, il, sizO, sizl; 

char outxI32]; 

doable pet; 

register nO, nl; 

re^ster char *pO, *pl; 

/* get total matches, score 
*/ 

10 = 11=^ sizO = sizl = 0; 
pO = seqx[0] + ppElJ.spc; 
pi = seqx[l] + pp[0].spc; 
nO = pp[l].spc + 1;; 
nl = pp[0],spc H- 1;' 



nm = 0; 

while ( *pO && *pl ) { 
if(sizO){ 

pl + +; 

" hl + ^s 

sizO-; 

} 

else if (sizl) { 

po++; 

nO++; 
sizl—; 

} 

if (xbni[*pO-'A']&xbra[*pl-' A']) 

nm++; 
if(ri)++ «=pp[0].x[iO]) 

sizO = pp[0].n[iO++]; 
if(nl + + -=pp[l].xlil]) 

sizl = pp[l].n[il + +]; 

pO++; 
pl ++; 

} 

} 

/* pet homology: 

* if penalizing endgaps, base is the shorter seq 

* else, knock off overhangs and take shorter core 
♦/ 

if (endgaps) 

Ix = (lenO < lenl)7 lenO : lenl; 

else 

Ix = (Ix < ly)? be ; ly; 
pet = l{)0.*(double)mn/(double)lx; 

fprintfCfe, "\n"); ..,.,„ 
fprintf(fec, " < %d match%s in an overlap of %d: %.2f percent smulantyXn , 
nm, (nm == 1)? : "es", Ix, pet); 
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Table 1 (conV) 

^rintfCfit, " < gaps in first sequence: %d", gapx); . . .getmat 

if (g^x) { 

(void) sprintf(outx, " (%d %s%s)", 

n^x, (dna)? "base": "residue", (ngapx =^ 1)? "":"s**); 

^rintf(fe,"%s", outx); 

^rintfCfe, **, ^>s in second sequence: %d'', g^y); 
(gapy) { 

(void!) sprintfl[outx, " (%d %s%s)", 

ngapy, (dna)? "ba^": "residue", (ng^y == 1)? ".":"s"); 
fprintf(fe,"%s", outx); 

} 

if (dna) 

^pnntf(&, 

"\n< score: %d (match = %d, mismatch - %d, ^p penalty == %d + %d per base)\n", 
smax, DMAT, DMIS, DINSO, DINSl); 

else - 

1^rintf(^, 

"\n< score: %d (Dayhoff PAM 250 matrix, gap penalty = %d 4- %d per residue)\n", 
smax, PBSRSO, PINSl); 
if (endgaps) 

fiprintf(&, 

"< endgaps penalized, leftendgap: %d %s%s, right endgap: %d %s%s\n", 
firstgap, (dna)? "base" : "residue", (firstgap =.= !)?"«: "s", 
lastgap, (dna)? "ba^" : "residue", Qastgap ==!)?""; "s"); 



else 



fprintf(fs, ** <endg^s not penalizedVn"); 



static 


nm; 


/* matches in core — for checking */ 


static 


Imax; 


/* lengths of stripped file names */ 


static 


mil 


/* jmp iiKiex for a path */ 


static 


nc[2}; 


/* number at start of current line */ 


static 


ni[2]: 


/* current elan number — for gapping */ 


static 


siz(2]; 


static char 


*ps[2]; 


/* ptr to current element */ 


static char 


*po[2]; 


/* ptr to next output char slot */ 


static char 


out[2][P_UNE]; 


/* output line */ 


static char 


star|P_IJNEl; 


/* s^ by starsO */ 



/* 

♦ print alignment of described in struct path ppQ 
*/ 

static 



pr^aiigno pr_align 

int nn; /* char count */ 

int more; 

i; 



for (i = 0, hnax = 0; i< 2; i++) { 
nn = stripname(mmex[i]); 
if (nn > Imax) 

Imax = nn; 

nc[i] = 1; 
nip] = 1; 
sizfil = iM = 0; 
psOg = seqxO]; 

po[i] = outOl; } 
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Table 1 (cont^) 

for (nn = nm == 0, more = 1; more; ) { ...pr_aligll 

for (i = more = 0; i < 2; i++) { 
/* 

* do we have more of this sequence? 
*/ 

ifO*ps[i]) 

continue; 

more+ +; 

0 

if (ppEi].spc) { /* leading space */ 
*po[i] + + = ' •; 
pp[i].spc"; 

} 

else if (si2[i]) { /* in a gap */ 
*po[i] + + 
sizffl-; 



} 



} 



{ /* we* re putting a seq element 

*/ 

*po[i] - *ps[fl; 
if.(islower(*ps[i])) 

*ps[i] = toupper(*psp]); 

pora ++; 
PSH++; 

/* 

* are we at next gap for this seq? * 
*/ 

if(m[i] =-pp[Q.x[ij[a]){ 
/* 

* we need to merge all gaps 

* at this location 
*/ 

sizH =pp[i].n[ijD] + +]; 
while (nim ppm.x[ij[i]]) 

sizp] += pp[i].nlij[i] + +]; 

} 

m[i] ++; 



} 

if (+ +nn = — olen 1 1 !more && nn) { 
dmiq>blockO; 
for(i = 0;i < 2;i++) 
po[i] outffl; 
nn = 0; * . 

} 

/* 

* dump a block of lines, including numbers, stars: pr^alignQ 
*/ 

static 

dumpbiocko dumpblock 
{ 

register i; 
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Table 1 (conV) 



(void) putcC\n\ fft); 

for (i = 0; i < 2; i+ +) { 

if (*outIiI&&(*outIl] 1 = 
if(i==0) 



inims(i); 
if(i==0&4&*out[l]) 



putlme(i); 

if(i = =0&&*out[lj) 
Q>rintf(fit, star); 

if(i-=l) 

iiums(i); 



} 



/* 

* put out a number line: dumpblockQ 
*/ 

static 

nuins(b;:) 

int ix; 



{ 



/* index in outO holding seq line */ 



char „ .nline|P_LINE]; 

register i, j; 

re^st&' char *pa, *px, *py; 



for (pn = nline, i = 0; i < Imax+P SPC; i++, pn+-f) 
*pn=''; 

for (i = nc[ix], py = out[ix]; *py; py4- +, pn+ +) { 
if(*py=='' II ^y 
*pn = • 

else { 

if(i%IO«r=0 (I (i-= l&&ncrix]l= 1)){ 
j = (i < 0)? -i : i; 
for = pn; j; j /= 10, px-) 
*px=j%10 + '0'; 

if (i < 0) 

*px = 

> 

else 



•dimipblock 



niuns 



*pn = • •; 



i++; 



} 

*pn « 'VO'; 
nc[ix] i; 

for (pn = nline; *pn; pn+ +) 
(void) putc(^n, fe); 
(void) putcC\n\ fe); 



* put oat a line (mme^ [num], seq. [num]): dumpblodcQ 
*/ 

static 
putline(ix) 



int 



ix; 



putUne 
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•.«putlme 

int i; 
register char *px; 

for (px == namex[ix], i = 0; *px && *px != px+ + , i+ +) 

(void) putc(*px, fx); 
for (; i < lmax+P_SPC; i++) 

(void)putc(' \fx); 

/* these count from 1: 

* nin is current element (from 1) 

* ncQ is number at start of current line 
*/ 

for (px = out[ix]; *px; px+4-) 

(void) putc(*px&0x7F. fx); 
(void) putcC\n\ fe); 

} 



/♦ 

* put a iine of stars (seqs always in out[0], out[l]): dumpblockQ 
*/ 

static 
starsO 

..{ ... - 

int i; 

register char *pO, *pU cx, *px; 

if (!*out[0] 1 1 (*out[0] *(po[0]) = = • *) 1 1 

!*out[l] 1 1 (*outfl] • • && *(po[l]) = =*•)) 
return; 
px = star; 

for (i = Imax+P^SPC; i; 1-) 
*px+4- = *'; 

for (pO = out[0], pi = out[l]; *pO&& *pl; pO++, pl + +) { 
if (isalpha(*p0) && tsalpfaa(*pl)) { 

(xbm[*pO-'A']&xbm[*pl-'A1) { 
cx = •*'; 
, nm4--l-; 

else if (!dna && _day[*pO-'A'][*pl-*A*] > 0) 
cx=','; 



cx 

} 

else 

cx = • •; 
*px+ + = cx; 

} 

*px++ = *W; 
*px = AO*; 



tars 
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/* 

* strip path or prefix from' pn, return len: pr_alignO 
♦/ 
'.static 

stripname(pii) 

char *pii; /* file name (may be path) */ 

register char ♦px, *py; 

py = 0; 

for ^x — pn; *px; px+ -f ) 
If (*px== 7*) 

= px + 1; 

if(py) 

(void) strcpy(pn. py); 
retura(strlen(pn)); 



Table 1 fcontn 



stripname 



: <WO 0^AG4ZQA2 I 
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Table 1 (conV) 



/* 

* cleanupO - cleanup any tmp file 

* getseqO — read in seq, set dna, lea, maxlen 

* g callocO - callocO with error checkin 

* readjn^)sO - get the good jmps, from tmp file if necessary 

* writejmpsO - write a filled array of jmps to a tmp file: nwQ 
*/ 

fS^dude "nw.h" 
#include <sys/file.h> 



char *jname = "/tnq)/homgXXXXXX"; 
FELE *g; 

int CleanupO; 
long IseekO; 

/* 

* remove any tmp file if we blow 
*/ 

cleanup(i) 
{ 



/* tmp file for jmps*/ 
/* cleanup tmp file */ 



cleanup 



int 

if(fl) 
exit(i); 



i; 



(void) unlink(jname); 



} 

/* 

* read, return ptr to seq, set dna, len, maxlen 

* skip lines starting with * < or * > ' 

* seq in upper or lower case 
*/ 

char * . 

g^seq(file, len) • 

char *file; /* file name */ 
int *len; /* seq len */ 



getseq 



{ 



char 

r^^ter char 

Int 

FILE 



line[1024], *pseq; 
*px, *py; 
natgc, tlen; 



if ((fjp = fopen(file,"r")) 0) { 

i^rintf(stderr,"%s: can*tread %s\n", prog, file); 
exit(l); 

} 

tlen = natgc == 0; 

while {fgets(line, 1024, fp)) { 

if(*line=- ';* \\ *lme :== || *line '>*) 

continue; 
for (px = line; *px 1= *Vn'; px++) 

if (isupper(*px) || islower(*px)) 

tlen++; ^ t 

if ((pseq = maUoc((unsigned)(den+6))) 0) { 

^rmtf(stderr."%s: mallocQ failed to g^ %d bytes for %s\n", prog, tlen+6, file); 
exit(l); 

pseq[0] pseq[l] = pseq[2] = pseq[3] = '\0^ 
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Table 1 (cont^) 



.getseq 



py = pseq 4- 4; 

= tlen; 
rewind(^); 

whHe (fgetsOine, 1024, fp)) { 

if (*line || *lme == *<• || *line •>') 

contmae; 

for (px = line; *px !— '\n'; px++) { 
if (isupper(*px)) 

*py¥+ = *px; 
else if (islower(*px)) 

*py++ = toiipper(*px); 
if (iDdex("ATGCU",*^y-l))) 

mtgc++; 

. } 
} 

*py 'XO*; 

(void) fclose(fp); 

dna = natgc > (tlen/3); 

retumOpseq+4); 

} 

diar ♦ 

g_canpc(msg, nx, sz) 1 . &.caIloc_ 

char *insg; /* program, calling routine */ 

int nx, sz; /* number and size of elements */ 

{ 

char *px, *caUocO; 

if ((px = calloc((inisigned)nx, (unsigned)sz}) = = 0) { 

if (*nisg) { / 

flprimf(stderr, "%s: g^cailocQ felled %s (n=%d, sz=%d)\n", prog, msg, nx, sz); 
exit(l); 

} 

} 

retum(px); 

} 
/* 

* get final jmps from dxQ or tmp file, set ppO, reset dmax: mainQ 
*/ 

readjn^sO readjmps 

int fa = -1; 

iat siz, 10, il; 

register i, j, xx; 

if(g){ 

(void) fclose(g); 

if ((fd = openflname, 0_Rr)ONLY, 0)) < 0) { 

1|)rintf(stderr, "%s: can't openQ %s\n", prog, jname); 
cieanup(l); 

> 

} 

for (i = iO = il = 0. dmaxO = dmax. xx = lenO; ;!++){ 
vrtale (1) { 

for (j = dx[diiiax].i|iiip; j > = 0 && dx[diiiax].jp.x[f] > = xx; j— ) 
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Table 1 (cont^ 

•••readjmps 

if (j < 0 && dx[dmax].off5et && Q) { 

(voidO lsedc(fd, dx[dmax] .offset, 0); 

(void) read(fd, (char *)&dx[dmax].jp, si2eof(struct jmp)); 

(void) read(fd, (char *)&dx[dmax].offeet, azeof(dx[dmax] .offset)); 

dx[dmax].ijiiip = MAXJMP-i; 

} 

else 

break; 



} 

if (i >=- JMPS){ 

l^rintf(stderr, "%s: too many gaps in aligmnentXn", prog); 
cleaniq)(l); 

} 

ifQ >=0){ 

siz = dx[dmax].jp.nO]; 
XX = dx[dmax].jp.xlj]; 
dmax + = siz; 

if (siz < 0) { /* gap in second seq */ 

pp[l],npl] ^ -siz; 
XX + = siz; 

/* id = XX - yy + lenl - 1 
*/ 

pp[l],xril] = XX - dmax + lenl - 1; 
gapy+ + ; 
ngapy -= siz; 
/* ignore MAXGAP when doing endgaps */ 

siz = (-siz < MAXGAP \ | endgaps)? -siz : MAXGAP; 
il-t-+; 

> 

else if (siz > 0) { /* gap in first seq */ 
pp[0].nri01 siz; 
pp[0].x[iO] = xx; 
gapx+ + ; 
ngapx + = siz; 
/* ignore MAXGAP when doing endgaps */ 

siz = (siz < MAXGAP | j endgaps)? siz : MAXGAP; 
iO++; 

} 

} 



break; 

} 

/* reverse the order of jmps 
*/ 

for 0 = 0. H)-; j < iO; j++, iO-) { 

i = pp[0].nlj]; pp[0].nO] = Rp[0].n[iO]; pp[0].n[iO] = i; 
i = PPlP].xO]; pp[0].xO] = pp[0].xriO]; pp[0].x[iO] = i; 

} 

for (j = 0. il-: j < il; j+ +, il-) { 

i = pp[l].nm; pp[l].nO] = PPW-nDU: pp[ll.nlil] = i; 
i = ppin-xDl; R)[l].xD] = pp[l].xDl]; pp[l].x[il] = i; 

} 

if (« > = 0) 

(voidO close(f<^; 

if(fl){ 

(void) uiiliiik(inaine); 
fl =0: 
effect = 0; 
} > 
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Table 1 (conV) 

/* 

* write a filled jnq) struct ofeet of tbe prev oi^ (if airy): nwQ 
*/ 

writejmj^Ox) writcgmps 

int ix; 

{ 

char *mktenipO; 
if(!Q){ 

if (mktenq)Oiiame) < 0) { 

lpriiitf{stderr, "%s: can't mktanpO %s\n'', prog, jname); 
cleaiiup(l); 

} : 

if ((g = fop^Oname, "w")) == 0) { 

flpriiitf(stdeiT, "%s: can't write %s\n", prog, jname); 
exit(l); 

} 

} 

(void) fwrite{(char *)&dx[ix].jp, sizeof(struct jmp), 1, Q); 
(void) fwrite((char *)&dx[ix].offeet, sizeof(dx[ix].offe^), 1. g); 

} 



^SlX>aD:<WO 0146420/12 I > 
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Table 2 

PRO 5PCSXXXXXXXXXXXX (Length = 15 amino acids) 

Comparison Protein X5CXXXYYYYYYY • (Length = 12 amino acids) 

5 % amino acid sequence identity = 

(the number of identically matching amino acid residues between the two polypeptide sequences as 
determined by ALIGN-2) divided by (the total number of amino acid residues of the PRO polypeptide) = 

10 5 divided by 15 = 33 .3 % 

Table 3 

PRO XXXXXXXXXX (Length := 10 amino acids) 

Comparison Protein XXXXXYYYYYYZZYZ (Length = 15 amino acids) 

15 

% amino acid sequence identity = 

(the number of identically matching amino acid residues between the two polypeptide sequences as 
determined by ALIGN-2) divided by (the total number of amino acid residues of the PRO polypeptide) = 

20 

5 divided by 10 = 50% 

Table 4 

PRO-DNA N^^^NNN1S^S^S^S^^^S^N[N (Length = 14 nucleotides) 

25 Comparison DNA NNNNNNLLLLLLLLLL (Length = 16 nucleotides) 

% nucleic acid sequence identity = 

(the number of identically matching nucleotides between the two nucleic acid sequences as determined by 
30 ALIGN-2) divided by (the total number of nucleotides of the PRO-DNA nucleic acid sequence) = 

6 divided by 14 = 42.9% 
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Table 5 

PRO-DNA NNN>n*WNNNNNN (Lesjgth = 12 nucleotides) 

Comparison DNA .NNNNULLW (Length — 9 nucleotides) 

5 % nucleic acid sequence idmtity = 

(the number of identically matching nucleotides between the two nucleic acid sequences as determined by 
ALIGN-2) divided by (the total number of nucleotides of the PRO-DNA nucleic acid sequence) = 

10 4 divided by 12 = 33.3% 

n. Connx)sitions and Methods of the Invention 

A. Full-Length PRO Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding 
15 polypeptides referred to in the present application as PRO polypeptides. In particular, cDNAs encoding 
vmous PRO polyjwsptides'^^ 

below. It is noted that proteins produced in separate e3q)ression rounds may be given different PRO numbers 
but the UNQ nunaber is unique for any given DNA and the encoded protein, and will not be changed. 
However, for sake of simplicity, in the present specification the protein encoded by the full length native 
20 nucleic acid molecules disclosed herein as well as all further native homologues and variants included in the 
foregoing definition of PRO, will be referred to as "PRO/number", regardless of their origin or mode of 
preparation. 

As disclosed In the Exanq)les below, various cDNA clones have been deposited with the ATCC. 
The actual nucleotide sequences of those clones can readily be determined by the skilled artisan by 
25 sequencing of the deposited clone using routine methods in the art. The predicted amino acid sequence can 
be determined from the nucleotide sequence using routine skill. For the PRO polypeptides and encoding 
nucleic acids described herein. Applicants have identified what is believed to be the reading frame b^t 
identifiable witib the' sequence information available at the time. 

30 B. PRO Polvpeptide Variants 

In addition to the full-length native sequence PRO polypeptides described herein, it is contemplated • 
that PRO variants can be prepared. PRO variants can be prepared by introducing appropriate nucleotide 
changes into the PRO DNA, and/or by synthesis of the desir^ PRO polypeptide. Those skilled in the art 
will ^preciate that amino acid change may alter post-translational processes of the PRO, such as changing 
35 die number or position of gjycosylation sites or altering the membrane anchoring characteristics. 

Variations in the native full-length sequence PRO or in various domains of the PRO d^cribed 
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herein, can be made, for example, using any of the techniques and guidelines for conservative and non- 
conservative mutations set forth, for instance, in U.S. Patent No. 5,364,934. Variations may be a 
substitution, deletion or insertion of one or more codons encoding the PRO that results in a change in the 
amino acid sequence of tiie PRO as compared with the native sequence PRO. Optionally the variation is by 
substitution of at least one amino acid with any other amino acid in one or more of the domains of the PRO. 
5 Guidance in determining which amino acid residue may be inserted, substituted or deleted without adversely 
affecting the desired activity may be found by comparing the sequence of the PRO with that of homologous 
known protein molecules and minimizing the number of amino acid sequence changes made in regions of 
high homology, Amino acid substitutions can be the result of replacing one amino acid with another amino 
acid having similar structural and/or chemical properties, such as the replacement of a leucine with a serine, 

10 Le. , conservative ainino acid replacements. Insertions or deletions may optionally be in the range of about 
1 to 5 amino acids . The variation allowed may be determined by systematically making insertions, deletions 
or substitutions of amino acids in the sequence and testing the resulting variants for activity exfubited by the 
ftiU-length or mature native sequence. 

PRO polypeptide fragments are provided herein. Such fragments may be truncated at the N- 

15 ' terminus or C-terminus, or may lack internal residues, for example, when compared with a full length native 
protein. Certaia fragments lack anaino acid residues that are not essential for a desir^ biological activity of 
the PRO polypeptide. 

PRO fragments may be prepared by any of a number of conventional techniques. Desired peptide 
fragments may be chemically synthesized. An alternative approach involves generating PRO fragments by 

20 enzymatic digestion, e,g. , by treating the protein with an enzyme known to cleave proteins at sites defined 
by particular amino acid residues, or by digestiag the DNA with suitable restriction enzymes and isolatiug 
the desired fragment. Yet another suitable technique involves isolating and amplifying a DNA fragment 
encoding a desired polypeptide fragment, by polymerase chain reaction (PGR). Oligonucleotides that define 
the desired termini of the DNA fragment are employed at the 5 ' and 3 ' primers in the PGR. Preferably, PRO 

25 polypeptide fragments share at least one biological and/or immunological activity with the native PRO 
polypeptide disclosed herein. 

In particular embodiments, conservative substitutions of interest are shown in Table 6 under the 
heading of preferred substitutions. If such substitutions result in a change in biological activity, then more 
substantial changes, denominated exemplary substitutions in Table 6, or as further described below in 

30 reference to amino acid classes, are introduced and the products screened. 
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Table 6 



10 



15 



20 



25 



C7 



Origiaal 


Exemplary 


Preferred 


Residue 


Substitutions 


Substitutions 


Ala (A) 


val; leu; ile 


val 


Arg(R) 


lys; gin; asn 


lys 


, Asn(N) 


^; his; lys; arg 


gin 


Asp(D) 


gju 


glu 


Cys(Q 


ser 


ser 


Gln(Q) 


asn 


asn 


Glu(E) 


asp 


asp 


Gly(G) 


pro; ala 


ala 


His(H) 


asn; gin; lys; arg 


arg 


Bed) 


leu; val; met; ala; phe; 


Leu(L) 


norleucine 


leu 


norleucine; ile; val; 






met; ala; phe 


ile 


Lys(K) , 


arg; ghi; asn 


arg * 


Met(M) 


leu; phe; ile 


leu 


PheCF) 


leu; val; ile; ala; tyr 


leu 


Pro(P) 


ala 


ala 


Ser (S) 


thr 


thr 


Thr(T) 


ser 


ser 


-Trp(W) 


tyr;-phe 


" - tyr 


Tyr(Y) 


trp; phe; thr; ser 


phe 


Val(V) 


ile; leu; met; phe; ; ^ 




ala; norleucine 


leu 



Substantial modifications in function or immunological identity of the PRO iK)lypeptide are 
30 accoiiq)lished by selecting substitutions that differ significantly in then effect on mamtaining (a) the structure 
of the polypeptide backbone in the area of the substitution, for exanq>le, as a sheet or helical conformation, 
(b) the charge or hydrophobicity of the molecule at the target site, or (c) tiie bulk of the side chain. Natur^y 
occurring residues are divided into groups based on common side-chain properties: 
(1) hydrophobic: norleucine, met, ala, val, leu, ile; 
35 (2) neutral hydrophilic: cys, ser, thr; 

(3) acidic: asp, glu; 

(4) basic: asn, ghi, his, lys, arg; 

(5) residues that influence diain orientation: gly, pro; and 

(6) aromatic: trp, tyr, phe. 

40 Non-conservative substitutions will entail exchanging a m^ber of one of these classes for another 

class. Such substituted residues also may be introduced into the conservative substitution sites or, more 
preferably; into the remaining (nourconserved) sites. 

Hie variations can be made using methods known in the art such as oligonucleotide-mediated (site- 
dnected) mutagenesis, alanine scanning, and PCR mutagenesis. Site-directed mutagenesis [Carter et al.^ 
Nucl. Adds Res., 13:4331 (1986); 2k)Uer ^ al,, NucL Acids Res.. 10:6487 (1987)], cassette mutagenesis 
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(Wells et al.. Gene , 34:315 [1985]), restriction selection mutagenesis (Wells et aLy Philos. Tra ns. R. Soc. 
London SerA , 317:415 [1986]) or other known techniques can be perfonned on the cloned DNA to produce 
the PRO variant DNA. 

Scanning amino acid analysis can also be employed to identify one or more amiao acids along a 
contiguous sequence. Among the preferred scaiming amino acids are relatively small, neutral anoino acids. 
5 Such amino acids include alanine, glycine^ serine, and cysteine. Alanine is typically a preferred scanning 
amino acid among this group because it eliminates the side-chain beyond the beta-carbon and is less likely 
to alter the main-chain coiiformation of the variant (Cuimiagham and Wells, Science , 244: 1081-1085 
[1989]). Alanine is also typically preferred because it is the most common amino acid. Further, it is 
firequentiy found in both buried and exposed positions (Creighton, The Protems , (W.H, Freeman & Co., 
10 N.Y.); Chothia, J. MoL Biol. , 150 :1 [1976]). If alanme substitution does not yield adequate amounts of 
variant, an isoteric amino acid can be used. 

C. Modifications of PRO 
Covalent modiBcations of PRO are included within the scope of this invention. One type of covalent 
1 5 modification includes reacting targeted amino acid residues of a PRO polypeptide with an organic derivatizing 

agent that is capable of reactnig with selected side chains or the N- or G- termioal residues of the PRO. 

Derivatization with bifimctional agents is useful, for instance, for crosshnking PRO to a water-insoluble 
support matrix or surface for use in the method for purifying anti-PRO antibodies, and vice-versa. 
Commonly used crosslinldng agents include, e.g., l,l-bis(diazoacetyi)-2-phenylethane, glutaraldehyde, N- 
20 hydroxysuccmimide esters, for example, esters with 4-azidosalicylic acid, homobifimctional imidoesters, 
includmgdisuccinimidyl esters suchas3,3'-dithiobis(succinkmdylpropionate), bifunctionalmaleimides such 
as bis-N-maleimido-l,8-octane and agents such as methyl-3-[(p-azidophenyl)ditfaio]propioimidate. 

Other modifications include deamidation of glutamiayl and asparaginyl residues to the corresponding 
glutamyl and aspartyl residues, respectively, hydroxylation of proline and lysine, phosphorylation of 
25 hydroxyl groups of seryl or threonyl residues, methylation of the a-amino groups of lysiae, arginine, and 
histidine side chains [T.E. Creighton, Proteins: Structure and Molecular Properties . W.H, Freeman & Co., 
San Francisco, pp. 79^86 (1983)], acetylation of tiie N-terminal amme, and amidation of any C-termmal 
^ carbo?q^l group. 

Another type of covalent modification of the PRO polypeptide included within the scope of this 
30 invention comprises altering .the native glycosylation pattern of the polypeptide. "Altering the native 
glycosylation pattern" is intended for purposes herein to mean deleting one or more carbohydrate moieties 
found in native sequence PRO (either by removmg the underlying glycosylation site or by deleting the 
glycosylation by chemical and/or enzymatic means), and/or adding one or more glycosylation sites that are 
not present m the native sequence PRO. In addition, the phrase includes qualitative changes in the 
35 glycosylation of the native proteins, involving a change in the nature and proportions of the various 
carbohydrate moifeties present. 
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Addition of glycosylation sites to the PRO polypeptide may be accoiiq>lished by altering tlie amino 
acid sequence. The alteration may made, for exan^le, by the addition of, or substitution by, one or more 
serine or threonine residues to the native sequence PRO (for O-linked glycosylation sites). The PRO amino 
acid sequence may optionally be altered through changes at the DNA level, particularly by mutating the DNA 
encoduag the PRO polypeptide at preselected bas^ sudi that codons are generated that will translate into the 
5 desired amino acids. 

Another means of increasing the number of carbohydrate moieties on the PRO polypeptide is by 
chemical or enzymatic coupling of glycosides to the polypeptide. Such methods are described in the art, e.g, , 
in WO 87/05330 publish^ 11 September 1987, and in Aplin and Wriston, CRC Crit. Rev. Biochem., pp. 
259-306 (1981). 

10 Removal of carbohydrate njoieties pr^ent on the PRO polypeptide may be accomplished chemically 

or enzymatically or by mutational substitution of codons encoding for amino acid residues that serve as 
targets for glycosylation. Chemical deglycosylation techniques are known in the art and described, for 
instance, by Haldmuddin, et al., Arcdi. Biochem. Biophvs. , 259:52 (1987) and by Edge et al.^ Anal. 
Biochem. , 118 : 131 (1981). Enzymatic cleavage of carbohydrate moieties on polyi^tides can be achieved 

15 by the use of a variety of endo- and exo-glycosidases as described by Hiotakura et al, , Meth. EnzymoL. 

438:350 (1987)v — - - 

Another type of covalent modification of PRO comprises linking the PRO polypeptide to one of a 
variety of nonprotemaceous polymers, e.g., polyethylene glycol (PEG), polypropylene glycol, or 
polyoxyalkylenes, in the manner set forth in U.S. Patent Nos. 4,640,835; 4,496,689; 4,301,144; 4,670,417; 

20 4,791,192 or 4,179,337. 

The PRO of the present invention may also be modified in a way to form a chimeric molecule 
conq>rising PRO fused to another, heterologous polypeptide or amino acid sequence. 

In one embodiment, such a chimeric molecule con^rises a fusion of the PRO with a tag polypeptide 
which provides an epitope to which an anti-tag antibody can selectively bind. The epitope tag is generally 

25 placed at the amino- or carboxyl- terminus of the PRO. Hie presence of such epitope-tagged forms of the 
PRO can be detected using an antibody against the tag polypeptide. Also, provision of the epitope tag 
enables the PRO to be readily purified by afiOnity purification using an anti-tag antibody or another type of 
affinity matrix that binds to the epitope tag. Various tag polypeptide and their respective antitKjdies are well 
known in the art. Examples include poly-histidme (poly-his) or poly-histidine-glycine (poly-his-gly) tags; 

30 the flu HA tag polypeptide and its antibody 12CA5 [Field et al. , MoL CeU. Biol., 8:2159-2165 (1988)] ; the 
c-myc tag and the 8F9, 3C7, 6E10, G4, B7 and 9B10 antibodies thereto [Evan et al. , Molecular and Cellular 
Biologv , 5:3610-3616 (1985)]; and the Herpes Smq>lex vkus glycoprotem D (gD) tag and its antibody 
[Paborsi^ ef a/, , Protein Engineering, 3(6):547-553 (1990)] . Oflier tag polypeptides include the Flag-peptide 
[Hopp et al., BioTechnologv, 6:1204-1210 (1988)]; the KT3 epitope peptide [Martin et al.. Science , 

35 255: 192-194 (1992)]; an a-tubulin epitope pq)tide [5Mnner J. Biol. Chem. . 266: 15163-15166 (1991)]; 

and flie T7 gene 10 protem peptide tag (Lutz-Freyermuth et al. , Proc. Natl. Acad. Sci, USA. 87:6393-6397 
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(1990)]. 

In an alternative embodiment, the chimeric molecule may comprise a fusion of the PRO with an 
immunoglobulin or a particular region of an inamunoglobulin. For a bivalent form of the chimeric molecule 
(also referred to as an "immunoadhesin"), such a fusion could be to the Fc region of an IgG molecule. The 
Ig fusions preferably mclude the substitution of a soluble (transmembrane domain deleted or inactivated) form 
5 of a PRO polypeptide in place of at least one variable region within an Ig molecule. In a particularly 
preferred embodiment, the immunoglobulin fusion includes the hinge, CH2 and CH3, or the hinge, CHI, 
CH2 and CHS regions of an IgGl molecule. For the production of inmrunoglobulin fusions see also US 
Patent No. 5,428,130 issued June 27, 1995. 

In yet a further embodiment, the PRO polypeptides of the present invention may also be modified 
10 in a way to form a chimeric molecule comprising a PRO polypeptide fused to a leucine zipper. Various 
leucine zipper polypeptides have been described in the art. See, e.g. , Landscbulz et al, , Science, 240 : 1759 

(1988) ; WO 94/10308; Hoppe et al, FEBS Letters. 344:1991 (1994); Maniatis et a/... Nature, 341:24 

(1989) . It is believed that use of a leucine zipper fused to a PRO polypeptide may be desirable to assist in 
dimerizing or trimerizing soluble PRO polypeptide in solution. Those skilled in the art will appreciate that 

15 the leucine zy)per may be fused at either the N- or C-terminal end of the PRO molecule. 



D. Preparation of PRO 

The description below relates primarily to production of PRO by ctilturing cells transformed or 
transfected with a vector containing PRO nucleic acid. It is, of course, contemplated that alternative 

20 methods, which are well known in the art, may be employed to prepare PRO. For instance, the PRO 
sequence, or portions thereof, niay be produced by direct peptide synthesis iisingsoHd-phase techniques [see, 
e,g,, Stewart et al., Solid-Phase Peptide Synthesis , W.H. Freeman Co., San Francisco, CA (1969); 
Merrifield, J. Am. Chem. Soc. . 85:2149-2154 (1963)]. In vitro protein synthesis may be performed using 
manual techniques or by automation. Automated synthesis may be accomplished, for instance, using an 

25 Applied Biosystems Peptide Synthesizer (Foster City, CA) using manufacturer's instructions. Various 
portions of the PRO may be chemically synthesized separately and combined using chemical or enzymatic 
methods to produce the full-length PRO, 

1. Isolation of DNA Encoding PRO 

30 DNA encoding PRO may be obtained from a cDNA library prepared from tissue believed to possess 

the PRO mRNA and to express it at a detectable level. Accordingly, human PRO DNA can be convenientiy 
obtained from a cDNA library prepared from human tissue, such as described in the Examples. The PRO- 
encoding gene may also be obtained from a genomic Hbrary or by known synthetic procedures (e.g., 
automated nucleic acid synthesis). 

35 Libraries can be screened with probes (such as antibodies to the PRO or oligonucleotides of at least 

about 20-80 bases) designed to identify the gene of interest or the protein encoded by it. Screening the cDNA 
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or genomic library with the selected probe may be conducted using standard procedures, such as d^rib^ 
in Sambrook er oJ. , Molecular aoning: A Laboratory Manual (New York: Cold Spring Harbor Laboratory 
Pr^, 1989). An alternative means to isolate the gene encoding PRO is to use PGR methodology [Sambrook 
etai., suprai Dieffenbach et al, , PGR Primer: A Laboratory Manual (Cold Spring Harbor Lalx)ratory Press, 
1995)]. 

5 The Examples below describe techniques for serening a cDNA library. Hie oligonucleotide 

sequences selected as probes should be of sufficient length and sufficiently uhamhiguous that false positives 
are minimized. The oligonucleotide is preferably labeled such that it can be detected iqwjn hybridization to 
DNA in the library being screened. Methods of labeling are well known in the art, and include the use of 
radiolabels like ^-labeled ATP, biotinylation or enzyme labeling. Hybridization conditions, including 
10 moderate stringency and high stringency, are provided in Sambrook et al., supra. 

Sequences idm^ed in such library screening methods can be compared and aligned to other known 
sequences deposit^ and available in-public databases such as GenBank or other private sequence databases. 
Sequence identity (at either the amino acid or nucleotide level) within defined regions of the molecule or 
across the full-length sequence can be determined using methods known in the art and as described herein, 
15 Nucleic acid having protein coding sequence may be obtaii^ by screening selected cDNA or 

genonuc libraries using-the-deduced aniino-acid-sequence disclosed- herein for- the first-time^ and,™ if - 

necessary, using conventional primer extension procedures as described in Sambrook et al, , si^ra, to detect 
precursors and proc^sing intermediates of mRNA that may not have been reverse-transcribed into cDNA. 

20 2. Selection and Transformation of Host Cells 

Host cells are transfected or transformed with expression or cloning vectors described herein for 
PRO production and cultured in conventional nutrient media modified as appropriate for inducing promoters, 
selecting transformants, or an5)lifying the genes encoding the desired sequerices. The culture conditions, 
such as media, temperature, pH and flie like, can be selected by the skilled artisan without undue 

25 ej5)erimentation. In general, principles, protocols, and practical techniques for maximizing die productivity 
of cell cultures can be foimd in Manomalian Cell Biotechnology: a Practical Approach . M. Buder, ed. (IRL 
Press, 1991) and Sambrook et al,^ supra. 

Methods of eukaryotic cell transfection and prokaryotic cell transformation are known to the 
ordinarily skilled artisan, for example, CaCl^, CaP04, liposome-mediated and electroporation. Depending 

30 on the host cell used, transformation is performed using standard tedioiques ^propriate to such cells. The 
calcium treatment enoploying calcium chloride, as described in Samhrook et al,^ supra^ or electroporation 
is generally used for prokaryotes. Infection with Agrobacterium tumefadens is used for transformation of 
certam plant cells, as d^cribed by Shaw et al,. Gene. M:315 (1983) and WO 89/05859 published 29 June 
1989. For mammalian cells without such cell walls, the calcium phosphate precq)itation method of Graham 

35 and van der Eb, Virologv. 52:456-457 (1978) can be enQ>loyed. Geaeral aspects of rnammaliflTi cell host 
system transfections have been d^cribed in U.S. Patent No. 4,399,216. Transformations into yeast are 
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typically carried out according to the method of Van Solingen et at., J. Bact. , 130:946 (1977) and Hsiao et 
aL, Proc. Natl. Acad. Sci. (USA) , 76:3829 {1979), However, other methods for mtroducing DNA into 
cells, such as by nuclear microinjection, electroporation, bacterial protoplast fusion with intact cells, or 
polycations, e.g.^ polybrene, poiyomithine, may also be used. For various techniques for transforming 
mammalian cells, see Keown et ah. Methods in Enzvmologv, 185:527-537 (1990) and Mansour et a/., 
5 Nature , 336:348-352 (1988). 

Suitable host cells for cloning or e?qpressmg the DNA in the vectors herein include prokaryote, yeast, 
or higher eukaryote cells. Suitable prokaryotes include but are not limited to eubacteria, such as Gram- 
negative or Gram-positive organisms, for example, Enterobacteriaceae such as E, coU. Various E. coU 
strains are pubUciy available, such as E, coli K12 strain MM294 (ATCC 31,446); E, coU X1716 (ATCC 

10 31,537);£. c6?/i strain W3 110 (ATCC 27,325) aadKS 772 (ATCC 53 ,635). Other suitable prokaryotic host 
cells include ^erobacteriaceae such as Escherichia, e.g., E. coli, Enterobacter, Erwinia, Klebsiella, 
Proteus, Salmonella, e.g.. Salmonella typhimurium, Serratia, e.g., Serratia marcescans, and Shigella, as 
well as BacilU such as B. subtilis and B. Uchemformis {e.g. , B. lidientfomds 41P disclosed in DD 266,710 
published 12 April 1989), Pseudomonas such as P. aeruginosa, and Streptonryces. These exan^les are 

1 5 illustrative rather than hmiting. Strain W3 1 10 is one particularly preferred host or parent host because it is 

a common host strain for reconibinant DNA product fermentations^ Preferably, the host cell secretes 

minimal amoxmts of proteolytic enzymes . For example, strain W3 1 10 may be modified to effect a genetic 
mutation in the genes encoduig proteins endogenous to the host, with exanoqples of such hosts including E. 
coli W3110 strain 1A2, which has the cx>mplQte genotype tonA ; E. coli W3110 strain 9E4, which has the 

20 complete genotype tonA ptr3\ E. coU W3110 strain 27C7 (ATCC 55,244), which has the complete genotype 
tonA ptrS phoA E15 (argF'lac)169 degP onq>Tkarf ; E. coU W3110 strain 37D6, which has the complete 
genotype tonA ptr3 phoA E15 (argF'lac)169 degP ompT rbsJilvGkojf; E. coU W31 10 strain 40B4, which 
is strain 37D6 with a non-kanamycin resistant degP deletion mutation; and an E. coli strain having mutant 
periplasmic protease disclosed in U.S. Patent No. 4,946,783 issued 7 August 1990. Alternatively, in vitro 

25 methods of cloning, e.g. , PCR or other nucleic acid polymerase reactions, are suitable. 

In addition to prokaryotes, eukaryotic microbes such as filamentous fimgi or yeast are suitable 
cloning or expression hosts for PRO-encoding vectors. Saccharowyces cerevisiae is a commonly used lower 
eukaryotic host microorganism. Others include Sdiizosaccharomycespombe [Beach and Nurse, Nature, ^0: 
140 (1981); BP 139,383 published 2 May 1985]; Kluyveromyces hosts (U.S. Patent No. 4,943,529; Fleer 

30 et al., Bio/Technologv . 9:968-975 [1991]). such as, e.g., K. lactis (MW98-8C, CBS683, CBS4574; 

Louvencourt et al. , J. BacterioL . 154^:737-742 [1983]), K.fragUis (ATCC 12,424), K. bulgaricus (ATCC 
16,045), K. widcerandi (ATCC 24,178), K. waltii (ATCC 56,500), K. drosopMlarum (ATCC 36,906; Van 
den Berg et al., Bio/Technology , 8:135 [1990J), K. themwtolerans, and K. marxianus; yarroYna (EP 
402,226); Pichia pastoris (EP 183,070; Sreekrishna et al., J. Basic Microbiol. , 28:265-278 [1988]); 

35 Candida; Triclxoderma reesia (EP 244,234); Neurospora crassa (Case et al. , Proc. Natl. Acad. Sci. USA. 

76:5259-5263 [1979]); Schwanniomyces such as Schwamdomyces occidentalis (EP 394,538 published 31 
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Octoter 1990); and filamentous fungi such as, e,g. , Neurospora, PemalUiwi, Tofypocladizm (WO 91/00357 
published 10 January 1991), sxA Aspergillus hosts such as A. niduUms (Ballance et al.^ Biochem. BioDhy s 
Res. Cammim.. 112:284-289 [1983J; Tilbum ^o/.. Gene , 26:205-221 [1983]; Yditonetal., Proc. NafK 
Acad. Sci. USA . 81:1470-1474 [1984]) and A. rdger (KeUy and Hynes, EMBO J. , 4:475-479 [1985]), 
Methylotropic yeasts are suitable herein and include, but are not Innited to, yeast capable of growth on 
D methanol selected from the genera consisting of Hansenula, Candida, Kloedcera, Pidua, Saccharomyces, 
Tortdopsis, and Rhodotorula, A list of specific species that are exenq)lary of this class of yeasts irmy be 
found in C. Anthony, The Biodiemistrv of Metfavlotrophs . 269 (1982). 

Suitable host cells for the expression of glycosylated PRO are derive from multicellular organisms . 
Bxan^les of invertebrate cells include insect cells such as DrosophUa S2 and Spodoptera Sf9 or Spodoptera 
10 High 5 cells, as well as plant cells. Examples of useful mammalian host cell lines include Chinee hamster 
• ovary (CHO) and COS cells. More specific examples include monkey kidney CVl line transformed by SV40 
(COS-7, ATCC CRL 1651); human embryonic kidney line (293 or 293 cells subcloned for growth in 
suspension culture, Graham et al. , J. GenViroL, 36:59 (1977)); Chinese hamster ovary cells/-DHFR (CHO, 
Urlaub and Chasin, Froc. Nad. Acad. Sci. USA . 77:4216 [1980]); mouse Sertoli cells (TM4, Mather, Biol. 
15 Reprod.. ^:243-251 [1980]); human lung cells (W138, ATCC CCL 75); human liver cells (Hep G2, HB 

—8065); and mouse mammary tumor (MMT 060562rATGG CCL51)T Hie selection of the appropriate host 

cell is deemed to be within the skill in the art. 

3. Selection and Use of a Replicable Vector 

20 The nucleic acid (e.g. , cDNA or genomic DNA) encoding PRO may be inserted into a replicable 

vector for cloning (anplification of die DNA) or for egression. Various vectors are publicly available. The 
vector may, for example, be in the form of a plasmid, cosmid, viral particle, or phage. The appropriate 
nucleic acid sequence may be inserted into the vector by ^ variety of procedures . In general, DNA is inserted 
into an appropriate restriction endonuclease site(s) using techniques known in the art. Vector components 

25 generally include, but are not limited to, one or more of a signal sequence, an origin of replication, one or 
more marker genes, an enhancer element, a promoter, and a transcription termination sequence. 
Construction of suitable vectors containing one or more of these conqyonents employs standard ligation 
techniques which are known to the skilled artisan. 

Tlie PRO may be produced recombinantiy not only directly, but also as a fusion polypeptide with 

30 a heterologous polypeptide, which may be a signal sequence or other polypeptide having a specific cleavage 
site at the N-terminus of the mature protein or polypeptide. In general, the signal sequence may be a 
coniponent of the vector, or it may be a part of the PRO-encoding DNA that is inserted into the vector. The 
signal sequence may be a prokaryotic signal sequence selected, for exanq)le, from flie gjcoup of the alkaline 
phosphatase, penicillinase, Ipp, or heat-stable enterotoxin n leaders. For yeast secretion the signal sequence 

35 may be, e.g, , the yeast invertase leader, alpha factor leader (including Saccharomyces and Kluyveromyces 
a-factor leaders, the latter descrited in U.S. Patent No. 5,010,182), or acid phosphatase leader, tiie C. 
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albicans glucoamylase leader (EP 362,179 published 4 April 1990), or the signal described in WO 90/13646 
published 15 November 1990. In mammalian cell expression, mammalian signal sequences may be used to 
direct secretion of the protein, such as signal sequences from secreted polypeptides of the same or related 
species, as well as viral secretory leaders. 

Both expression and cloning vectors contain a nucleic acid sequence that enables the vector to 
5 replicate in one or more selected host cells . Such sequences are well known for a variety of bacteria, yeast, 
and viruses. The origin of replication from the plasmid pBR322 is suitable for most Gram-negative bacteria, 
the Iji plasmid origin is suitable for yeast, and various viral origins (SV40, polyoma, adenovirus, VSV or 
BPV) are useful for cloning vectors in mammalian cells. 

Ejq)ression and cloning vectors will typically contain a selection gene, also termed a selectable 

10 marker. Typical selection genes encode proteins that (a) confer resistance to antibiotics or other toxins, e.g^ , 
ampicilhn, neomycin, methotrexate, or tetracycline, (b) complement auxotrophic deficiencies, or (c) supply 
critical nutrients not available from conq)lex media, e.g. , the gene encoding D-alanine racemase for Bacilli. 

An example of suitable selectable markers for mammahan cells are those that enable the 
identification of cells competent to take up the PRC-encoding nucleic acid, such as DHFR or thymidine 

15 kinase. An appropriate host cell when wild-type DHFR is employed is the CHO cell line deficient in DHFR 

activity, prepared-and-propagated as described by Urlaub et al.^ Proc- Natl;~Acad; Sci;-USA , 77:4216 

(1980). A suitable selection gene for use in yeast is the trpl gene present in the yeast plasmid YRp7 
[Stinchcomb et al. , Nature , 282:39 (1979); Kingsman et al. , Gene , 7: 141 (1979); Tschemper et al. , Gene , 
10: 157 (1980)]. The trpl gene provides a selection marker for a mutant strain of yeast lacking the ability 

20 to grow in tryptophan, for example, ATCC No. 44076 or PEP4-1 [Jones, Genetics , 85:12 (1977)]. 

E3q>ression and cloning vectors usually contain a promoter operably linked to the PRO-encoding 
nucleic acid sequence to direct mRNA synthesis. Promoters recognized by a variety of potential host cells 
are weU known. Promoters suitable for use with prokaryotic hosts include the p-lactamase and lactose 
promoter systems [Chang et al. , Nature , 275:615 (1978); Goeddel et al , Nature . 281 :544 (1979)], alkaline 

25 phosphatase, a tryptophan (trp) promoter system [Goeddel, Nucleic Acids Res. , 8:4057 (1980); EP 36,776], 
and hybrid promoters such as the tac promoter [deBoer €f a/„ Proc. Natl. Acad. Sd. USA , 80:21-25 (1983)]. 
Promoters for use in bacterial systems also will contain a Shine-Dalgamo (S.D.) sequence operably linked 
to the DNA encoding PRO. 

Exan^les of suitable promoting sequences for use with yeast hosts include the promoters for 3- 

30 phosphoglycerate kinase [Hitzeman et al., J. Biol. Chem. , 255:2073 (1980)] or other glycolytic enzymes 
[Hess et al. , J. Adv. EnzvmeRee. , 7: 149 (1968); Holland, Biochemistry , 17:4900 (1978)], such as enolase, 
glyceraldehyde-S-phosphate dehydrogenase, hexokinase, pyruvate decarboxylase, phosphofructoMnase, 
glucose-6-phosphate isomerase, 3-phosphoglycerate mutase, pyruvate kinase, triosephosphate isomerase, 
phosphoglucose isomerase, and glucokinase. 

35 Other yeast promoters, which are inducible promoters having the additional advantage of 

transcription controlled by growth conditions, are the promoter regions for alcohol dehydrogenase 2, 
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isocytochrome C, acid phosphatase, degradative enzymes associated with nitrogen metabolism, 
metallothionein, glyceraldehyde-3-phosphate dciiydrogenase, and enzymes responsible for maltose and 
galactose utilization. Suitable vectors and pronu)ters for use in yeast e;qpression are further described in EP 
73.657. 

PRO transcription from vectors in mammalian host cells is controlled, for example, by promoters 
obtained from the genomes of viruses such as polyoma virus, fowipox virus (UK 2,21 1 ,504 published 5 July 
1989), adenovirus (such as Adenovirus 2), bovine papHldma virus, avian sarcoma virus, cytomegalovirus, 
a retrovkus, h^atitis-B virus and Simian Virus 40 (SV40), from heterologous mammfllifln promoters, e.g. , 
the actin promoter or an immunoglobulin promoter, and from heat-shock promoters , provided such promoters 
are conq)atibIe with the host cell systems. 

Transcription of a DNA encodmg the PRO by higher eukaryotes may be increased by inserting an 
enhancer sequence into the vector. Enhancers are cis-acting elements of DNA, usually about from 10 to 300 
bp, that act on a promoter to increase its transcription. Many enhancer sequences are now known from 
m am ma l i an genes (globin, elastase, albumin, a-fetoprotein, and insulin). Typically, however, one will use 
an enhancer from a eukaryotic cell virus. Exanotples include the SV40 enhancer on the late side of the 
replication origin (bp 100-270), the cytomegalovirus early promoter enhancer, the polyoma enhancer on the 
late side of the rephcationorigin,-andadenovkusenhancersr The enhancermay be splicedinto the vector 
at a position 5' or 3' to the PRO codmg sequence, but is preferably located at a site 5* from tiie promoter. 

Expressioil vectors used in eukaryotic host cells (yeast, fungi, insect, plant, animal, human, or 
nucleated cells from other multicellular organisms) will also contain sequences necessary for the termination 
. of transcription and for stabilizing the mRNA. Such sequences are commonly available from the 5* and, 
occasionally 3\ untranslated regions of eukaryotic or viral DNAs or cDNAs. These regions contain 
nucleotide segments transcribed as pdlyadenylated fragments in the untranslated portion of the mRNA ' 
encoding PRO, 

Still other methods, vectors, and host cells suitable for adaptation to the synthesis of PRO in 
recombinant vertebrate cell culture are described in Gething et al.. Nature . ^:620-625 (J981); Mantei et 
al.. Nature . ^:40-46 (1979); EP 117,060; and EP 117,058. 

4. Detecting Gene Amplifrcation/Expression 
Gene anq)lification and/or expression may be measured in a sample directly, for example, by 
conventional Southern blotting. Northern blotting to quantitate the transcription of mRNA (Thomas, Proc. 
Natl. Acad. Sci. USA. 77:5201-5205 [1980]), dot blotting (DNA analysis), or in situ hybridization, usmg 
an ^propriately labeled probe, based on the sequences provided herein. Alternatively, antilxKiies may be 
employed that can recognize specific duplexes, including DNA diq)lexes, RNA duplex^, and DNA-RNA 
hybrid duplexes or DNA-protein duplexes. Hie antibodi^ in turn may be labeled and the assay may be 
carried out where the di^lex is boxmd to a surface, so that xtpon the formation of duplex on the surface, the 
presence of antibody bound to the duplex can be detected. 
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Gene expression, alternatively, may be measured by immunological methods, such as 
immunohistochemicai staining of cells or tissue sections and assay of cell culture or body fluids, to quantitate 
directiy the e;q)ression of gene product. Antibodies xiseful for hnmunohistochemical staining and/or assay 
of sample fluids may be either monoclonal or polyclonal, and may be prepared in any manamal. 
Convenientiy, the antibodies may be prepared against a native sequence PRO polypeptide or against a 
5 synthetic peptide based on the DNA sequences provided herein or against exogenous sequence fused to PRO 
DNA and encoding a specific antibody ^itope. 

5. Purification of Polypeptide 
Forms of PRO may be recovered from culture medium or from host cell lysates. If membrane- 
10 bound, it can be released from the membrane using a suitable detergent solution (e.g., Triton-X 100) or by 
enzymatic cleavage. CeUs enq)loyed in ej^ression of PRO can be disrupted by various physical or chemical 
means, such as freeze-thaw cycling, sonication, mechanical disn:5)tion, or cell lysing agents. 

It may be deshed to purify PRO from recombinant cell protems or polypeptides. The foUowmg 
procedures are exemplary of suitable purification procedures: by fractionation on an ion-exchange column; 
15 ethanol precipitation; reverse phase HPLC; chromatography on silica or on a cation-exchange resin such as 
DEAE;chromatofocusing;SDS-PAGE;-ammonimnsijlfate precipitation^^ 

Sephadex G-75; protein A Sepharose columns to remove contaminants such as IgG; and metal chelatmg 
coliimns to bind epitope-tagged forms of the PRO, Various methods of protein purification may be employed 
- and such metiiods are known in the art and described for example m Deutscher, Methods in Enzvmology, 
20 182 (1990); Scopes, Protein Purification: Principles and Practice , Springer-Verlag, New York (1982). The 
purification step(s) selected wiU depend, for example, on the nature of tiie production process used and the 
particular PRO produced. 

E. Uses for PRO 

25 Nucleotide sequences (or their complement) encoding PRO have various plications m the art of 

molecular biology, including uses as hybridization probes, in chromosome and gene mapping and in the 
generation of anti-sense RNA and DNA. PRO nucleic acid will also be useftd for the preparation of PRO 
polypeptides by the recombinant techniques described herein. 

The full-length native sequence PRO gene, or portions thereof, may be used as hybridization probes 

30 for a cDNA library to isolate die full-length PRO cDNA or to isolate still otiier cDNAs (for mstance, tiiose 
encoding naturaUy-occurring variants of PRO or PRO from otiier species) which have a desked sequence 
identity to tiie native PRO sequence disclosed herem. Optionally, tiie lengtii of the probes wiU be about 20 
to about 50 bases. The hybridization probes may be derived from at least partially novel regions of the full 
lengtii native nucleotide sequence wherein those regions may be determined witiiout-undue e3q)erimentation 

35 or from genomic sequences mcluding promoters, enhancer elements and mtrons of native sequence PRO. 

By way of example, a screening method will comprise isolating the coding region of the PRO gene usmg tiie 

64 



BNSDOCID: <WO 0146420A2 I > 



wo 01/46420 



PCT/USOO/34956 



10 



15 



20 



25 



30 



35 



ImownDNA sequence to synthesize a selected probe ofalx)ut 40 bases. Hybridization prob^ may be labeled 
by a variety of labels, including radionucleotid^ such as ^ or ^S, or enzymatic labels such as alkaline 
phosphatase coupled to the probe via avidin/biotin coupling systeim. Labeled probes having a sequence 
con?)lementary to that of the PRO gene of the present invention can be used to screen libraries of human 
cDNA, genomic DNA or mRNA to determine which members of such libraries the probe hybridizes to. 
Hybridization techniques are describe! in further detail in the Exan5)les below. 

Any EST sequences disclosed in the preseiit ^plic^tion may similarly be enq)loyed as probes, using 
the methods disclosed herein. 

Other useful fragments of tiie PRO nucleic acids include antisense or sense oligonucleotides 
conq)rismg a singe-stranded nucleic acid sequence (either RNA or DNA) enable of binding to target PRO 
mRNA (sense) or PRO DNA (antisense) sequences. Antisense or sense oligonucleotides, according to flie 
present invmtion, comprise a fragment of the c<Kiing region of PRO DNA, Such, a fragment generaUy 
conq)rises at least about 14 nucleotides, preferably from about 14 to 30 nucleotides. The ability to derive 
an antisense or a sense oligonucleotide, based upon a cDNA sequence encoding a given protem is described 
in, for example. Stein and Cohen (Cancer Res. 48:2659, [i98SJ) and van der Krol et al, (BioTechnioues. 
6:958, [1988]). 

Binding of antisense or-sense-oligonucleotides to target nucleic acid sequences results in- tfae- 

formation of di^lexes that block transcription or translation of tiie target sequence by one of several means , 
including enhanced degradation of the duplexes, premature termination of transcription or translation, or by 
other means. The antisense oligonucleotides thus may be used to block expression of PRO proteins. 
Antisense or sense oligonucleotides further compriise oligonucleotides having modified sugar-phosphodiester 
backbones (or other sugar Imkages, such as those described in WO 91/06629) and wherein such sugar 
Unkages are resistant to endogenous nucleases. Such oligonucleotides with resistant sugar linkages are stable 
in vivo (i.e, , enable of resisting enzymatic degradation) but retain sequence specificity to be able to bind to 
target nucleotide sequences. 

Other examples of sense or antisense oligonucleotides include those oligonucleotides which are 
covalentiy linked to organic moieties, such as those described in WO 90/l(K)48, and other moieties tiiat 
increases affinity of tiie oligonucleotide for a target nucleic acid sequence, such as poly-(L-lysme). Further 
still, intercalating agents, such as ellipticine, and alkylating agents or metal conq)lexes may be attached to 
sense or antisense oligonucleotides to modify binding sp^ificities of the antisense or sense oligonucleotide 
for the target nucleotide sequence. 

' Antisense or sense oligonucleotides may be introduced into a cell containing the target nucleic acid 
sequence by any gene transfer method, including, for exanq>le, CaP04-mediated DNA transfection| 
electroporation, or by using gene transfer vectors such as Epstein-Barr virus. In a preferred procedure, an 
antisense or sense oligonucleotide is inserted into a suitable retroviral vector. A cell containing the target 
nucleic acid sequence is contacted witii the recombinant retroviral vector, either in vivo or ex vivo. Suitable 
retroviral vectors inchide, but axe not limited to, those derived from the murine retrovirus M-MuLV, N2 (a 
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retrovirus derived from M-MuLV), or the double copy vectors designated DCT5A, DCT5B and DCT5C (see 
WO 90/13641). 

Sense or antisense oligonucleotides also may be introduced into a cell containing the target nucleotide 
sequence by formation of a conjugate with a ligand binding molecule, as described in WO 91/04753. 
Suitable ligand binding molecules include, but are not limited to, cell surface receptors, growth factors, other 
5 cytokines, or other ligands that bind to cell surface receptors. Preferably, conjugation of the Ugand binding 
molecule does not substantially interfere with the ability of the ligand binding molecule to bind to its 
corresponding molecule or receptor, or block entry of the sense or antisense oligonucleotide or its conjugated 
.version into the ceU. 

Alternatively, a sense or an antisense oligonucleotide may be introduced into a cell containing the 
1 0 target nucleic acid sequence by formation of an oligonucleotide-lipid complex, as described m WO 90/10448 , 
Hie sense or antisense oligonucleotide-lipid con^lex is preferably dissociated within the cell by an 
endogenous lipase. 

Antisense or sense RNA or DNA molecules are generally at least about 5 bases in length, about 10 
bases m length, about 15 bases in length, about 20 bases in length, about 25 bases in length, about 30 bases 
15 in lengtihL, about 35 bases in length, about 40 bases in length, about 45 bases in length, about 50 bases in 

lengflii about 55 bases in length, about60 bases in length,"about 65 bases in length, about 70 bases in length, 

about 75 bases in length, about 80 bases in length, about 85 bases in length, about 90 bases in length, about 
95 bases in length, about 100 bases m length, or more. 

The probes may also be en^loyed in PGR techniques to generate a pool of sequences for 
20 identification of closely related PRO coding sequences. * 

Nucleotide sequences encodmg a PRO can also be used to construct hybridization probes for 
mapping dife gene which encodes that PRO and for the genetic analysis of individuals with genetic disorders. 
The nucleotide sequences provided herein may be mapped to a chromosome and specific regions of a 
chromosome using known techniques, such as in situ hybridization, linkage analysis against known 
25 chromosomal markers, and hybridization screening with libraries. 

When the coding sequences for PRO encode a protein which binds to another protein (example, 
where the PRO is a receptor), the PRO can be used in assays to identify the other proteins or molecules 
involved in flie bindmg interaction. By such methods, inhibitors of the receptorAigand binding mteraction 
can be identified. Proteins involved in such binding interactions can also be used to screen for peptide or 
30 small molecule inhibitors or agonists of the bindmg interaction. Also, the receptor PRO can be used to 
isolate correlative ligand(s). Screening assays can be designed to find lead compounds that mimic the 
biological activity of a native PRO or a receptor for PRO. Such screening assays will include assays 
amenable to high-tim)ughput screening of diemical libraries , making them particularly suitable for identifying 
small molecule drug candidates. Small molecules conten^lated include synthetic organic or inorganic 
35 conq>ounds. The assays can be performed in a variety of formats, including protein-protein bindmg assays, 
biochemical screening assays, immunoassays and cell based assays, which are well characterized in the art. 
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Nucleic acids which encode PRO or its modified forms can also be used to generate either transgenic 
animals or "knock out" ammals which, in turn, are useful in the development and screemng of therapeuticafly 
useful reagents. A transgenic animal a mouse or rat) is an animal having cells that contain a transgene. 
whidi transgoie was introduced into the animal or an ancestor of flie animal at a prenatal, e.g. . an embryonic 
stage. A transgene is a DNA which is integrated into die genome of a cell from which a transgenic animal 
develops. In one embodunent, cDNA encoding PRO can be used to clone genomic DNA encoding PRO in 
accordance with established tedmiques and the genomic sequences used to generate transgraiic animals that 
contain cells which ejq)ress DNA encoding PRO. Methods for generating transgenic animals, particularly 
ammals sudj as mice or rats, have become conventional in the art and are described, for exanq)le. in U.S. 
Patent Nos. 4,736,866 and 4,870,009. Typically, particular cells would be targeted for PRO transgene 
incorporation with tissue-specific enhancers. Transgenic ammals that inchide a copy of a transgene encoding 
PRO introduced mto die germ line of Ihe ammal at an embryonic stage can be used to examine the effect of 
mcreased ejqpression of DNA ©Qcodmg PRO. Such ammals can be used as tester animals for reagents 
thought to confer protection firom, for example, pathological conditions associated with its overespression. 
In accordance with this facet of the mvention, an ammal is treated wifli flhe reagent and a reduced incidence 
15 of the pathological condition. conq)ared to untreated ammals bearing the transgene, would indicate apotential 
— therapeutie-interveation for the pathological-condition. '- 



10 



Alternatively, non-human homologies of PRO can be used to construct a PRO "knock out" ammal 
whidi has a defective or altered gene encodmg PRO as a result of homologous recombination between the 
endogenous gene encoding PRO and altered genomic DNA encodiiig PRO introduced into an embryonic stem 
20 cell of the ammal. For exanq)le, cDNA encodmg PRO can be used to clone genomic DNA encoding PRO 
in accordance Wifli established techniques. A portion of the genomic DNA aicoding PRO can be deleted or 
replaced wifli another gene, sudi as a gaoe racoding a selectable marlor which can be used to monitor 
integration. TypicaUy. several kilobases of unaltered flankmg DNA (bodi at the 5' and 3 ' ends) are hicluded 
in the vector {see e.g., Thomas and Capecchi, Cdl. 51:503 (1987) for a descrQ)tion of homologous 
25 recombination vectors]. The vector is introduced into an embryonic stem ceU line {e.g. , by electroporation) 
and cells in which the introduced DNA has homologously recombined with flie endogenous DNA are selojted 
[see, e.g. ,Uetal., CeU. ^:915 (1992)]. The selected cells are then injected mto a blastocyst of an animal 
{e.g. , a mouse or rat) to form aggregation chhneras [see, e.g. , Bradley, in Teratocardnomas and Embryonic 
Stem Cells: A Practical Approach, E. J. Robertson, ed. (IRL, Oxford, 1987), pp. 113-152]. A chimeric 
30 embryo can flien te implanted into a suitable pseudopregnant female foster animal and the embryo brought 
to term to create a "knodc out" ammal. Progeny harboring the homologously recombined DNA in dieu- germ 
cells can be identified by standard techniques and used to breed ammals in which aU cells of the animal 
contam the homologously recombmed DNA. Knockout animals can be characterized for instance, for then- 
abiUty to defend agamst certainpalhological conditions and for flieir development of pafliological conditions 
35 due to absence of the PRO polypq>tide. 

Nucleic acid encodmg the PRO polypeptides may also be used in gene flierapy. In gene ther^y 
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applications, genes are introduced into cells in order to achieve in vivo synthesis of a ther^utically effective 
genetic product, for exarqple for replacement of a defective gene. "Gene therapy" includes both conventional 
gene therapy where a lasting effect is achieved by a single treatment, and the administration of gene 
therapeutic agents, which involves the one time or repeated administration of a therapeutically effective DNA 
or mRNA. Antisense RNAs and DNAs can be used as therapeutic agents for blocking the expression of 
5 certain genes in vivo. It has akeady been shown that short antisense oligonucleotides can be imported into 
cells where they act as inhibitors, despite their low intracellular concentrations caused by their restricted 
uptake by the cell membrane. (Zamecnik et al , Proc. Nati. Acad. Sci. USA , 83:4143-4146 [1986]). The 
oUgonucleotides can be modified to enhance their intake, e.g,, by substituting their negatively charged 
phosphodiester groups by uncharged groups. 
\Q There are a variety of techniques available for introducing nucleic acids into viable cells. The 

techniques vary depending upon whether the nucleic acid is transferred into cultured cells in vitro, or in vivo 
in die cells of tiie intended host. Techniques suitable for the transfer of nucleic acid into mammalian cells 
in vitro include the use of Uposomes, electroporation, microinjection, ceU fusion, DEAE^extran, the calcium 
phosphate precipitation method, etc. The currentiy preferred ire vivo gene transfer techniques include 
15 transfection with viral (typically retroviral) vectors and viral coat protein-liposome mediated transfection 

(Dzauer /7/ - Trends in BiQtechnologv. ri: 205-210 [1993]); In some situations it is desirable to provide the 

nucleic acid source with an agent that targets the target ceUs, such as an antibody specific for a ceU surface 
membrane protein or the target cell, a Hgand for a receptor on the target cell, etc. Where liposomes are 
employed, proteins which bmd to a ceU surface membrane protein associated with endocytosis may be used 
20 for targeting and/or to facilitate uptake, e,g, , capsid proteins or fragments thereof tropic for a particular ceU 
type, antibodies for proteins which undergo internalization in cycling, proteins that target intracellular 
localization and enhance intraceUular half-Ufe. The technique of receptor-mediated endocytosis is described, 
for exanq)le, by Wu et al,, J. Biol. Chem.. 262: 4429^32 (1987); and Wagner et al., Proc. Nati. Acad. 
Sci. USA , 87: 3410-3414 (1990). For review of gene marking and gene therapy protocols see Anderson et 
25 al , Science , 256 : 808-813 (1992). 

The PRO polypeptides described herein may also be enq>loyed as molecular weight markers for 
protein electrophoresis purposes and the isolated nucleic acid sequences may be used for .recombinantiy 
expressing those markers. 

The nucleic acid molecules encoding the PRO polypeptides or fragments fliereof described herein 
30 are useful for chromosome identification. In this regard, there exists an ongoing need to identify new 
chromosome markers, since relatively few chromosome markmg reagents, based upon actual sequence data 
are presentiy avail^le. Each PRO nucleic acid molecule of the present invention can be used as a 
chromosome marker. 

The PRO polypeptides and nucleic acid molecules of the present invention may also be used 
35 diagnostically for tissue typing, wherem the PRO polypeptides of the present invention may be differentially 
expressed in one tissue as coirq)ared to anotiier, preferably in a diseased tissue as compared to a normal tissue 
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of the same tissue tyi^. PRO nucleic acid molecules will find use for generating prot^ for PCR, Northern 
analysis. Southern analysis and Western analysis. 

The PRO polypeptides described herein may also be enq)16yed as ther^udc agents. Hie PRO 
polyp^tides of the present invention can be formulated according to known methods to prepare 
pharmaceutically useful conq)ositions, whereby the PRO prdduct hereof is combing in admixture with a 
5 pharmaceutically acceptable carrier vehicle. Hierapeutic formulations are prepared for storage by mixing the 
active ingredient having the desired degree of purity with optional physiologically acceptable carriers, . 
excipients or stabilizers (Remington's Pharmaceutical Sciences 16th edition, Osol, A, Ed, (1980)), in the 
form of lyophilized formulations or aqueoois solutions. Acceptable carriers, excipients or stabilizers are 
nontoxic to recipients at the dosages and concentrations enq)loyed, and include buffers such as phosphate, 

10 citrate and other organic acids; antioxidants including ascorbic acid; low molecular weight (less than about 
10 residues) polypeptides; proteins, such as serum albumin, gelatin or immunoglobulins; hydrophilic 
polymers such as polyvinylpyrrolidone, amino acids such as glycine, glutamine, asparagiue, arginine or 
lysine; monosaccharides, disacdbiarides and other carbohydrates iacluding glucose, mannose, or dextrins; 
chelating agents such as EDTA; sugar alcohols such as mannitol or sorbitol; salt-forming coxraterions such 

15 as sodium; and/or nonionic surfactants such as TWEEN™, PLURONICS*^ or PEG. 

: The formulations to be used for z/z vrvi> adniinistration niust be steri^ 

by filtration through sterile filtration membranes, prior to or following lyoplulization and reconstitution. 

Ther^eutic compositions herein generally are placed into a container having a sterile access port, 
for exart^le, an intravenous solution bag or vial having a stopper pierceable by a hypodermic injection 

20 needle. 

The route of administration is in accord with known methods, e.g., injection or infusion by 
intravenous, intraperitoneal, intracerebral, intramuscular, intraocular, intraarterial or intralesional routes, 
topical administration, or by sustained release systems. 

Dosages and desired drug concentrations of pharmaceutical conqx>$itions of the.present invention 

25 may vary depending on the particular use envisioned. Hie determination of the ^propriate dosage or route 
of administration is well within the skill of an ordinary physician. Animal experiments provide reliable 
guidance for the determination of effective doses for human therapy. Interspecies scaimg of effective doses 
can be performed following the principles laid down by Mordenti, J. and Chappell, W. "The use of 
interspecies scaling in toxicokinetics" In Toxicokinetics and New Drug Development . Yacobi et al,, Eds., 

30 Pergamon Press, New York 1989, pp. 42-96. 

When in vivo adnainistration of a PRO polypeptide or agonist or antagonist thereof is employed, 
normal dosage amounts may vary firom about 10 ng/kg to up to 100 mg^ of TnamTriaT body weight or more 
per day, preferably about 1 ^g/kg/day to 10 mg/kg/day, depending vpon the route of administration. 
Guidance as to particular dosages and methods of delivery is provide in the literature; see, for exanq>le, 

35 U.S. Pat. Nos. 4,657,760; 5,2(^,344; or 5,225,212. It is anticipated that different formulations- will be 
effective for different treatment con^unds aiMi different disorders; that administration targ^ing one organ 
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or tissue, for example, may necessitate delivery in a manner different from that to another organ or tissue. 

Where sustained-release administration of a PRO polypeptide is desired in a formulation with release 
characteristics suitable for the treatment of any disease or disorder requiring administration of the PRO 
polypeptide, microencapsulation of tiie PRO polypeptide is contemplated. Microencapsulation of 
recombinant proteins for sustained release has been successfully performed with human growth hormone 
5 (rhGH), interferon- (rhIFN- )> interleukin-2, and MN rgpl20, Johnson e/iz/., Nat. Med. . 2:795-799 (1996); 
Yasuda. Biomed. Ther., 27:1221-1223 (1993); Hora et al.. Bio/Technology, 8:755-758 (1990); Qeland, 
"Design and Production of Single Immunization Vaccines Using Polylactide Polyglycolide Microsphere 
Systems," in Vaccine Etesign: The Subunit and Adjuvant Approach , Powell and Newman, eds, (Plenum 
Press: New York, 1995), pp. 439-462; WO 97/03692, WO 96/40072, WO 96/07399; and U.S. Pat. No. 
10 5.654,010. 

The sustained-release formulations of these proteins were developed using poly-lactic-coglycolic acid 
(PLGA) polymer due to its biocompatibiiity and wide range of biodegradable properties. The degradation 
products of PLGA, lactic and glycolic acids, can be cleared quickly within the human body. Moreover, the 
degradability of this polymer can be adjusted from months to years depending on its molecular weight and 
15 composition, Lewis, "Controlled release of bioactive agents from lactide/glycolide polymer, in: M. Chasin 

„ and R- Langer nSds;), Biodegradable Polymers as Drug^ New York,- 

1990), pp. 1-41. 

This invention encompasses methods of screening conqwunds to identify those that mimic the PRO 
polypeptide (agonists) or prevent the effect of the PRO polypeptide (antagonists). Screening assays for 
20 antagonist drug candidates are designed to identify compounds that bind or complex with the PRO 
polypeptides encoded by the genes identified herein, or otherwise interfere with the interaction of the encoded 
polypeptides with other celliiiaf proteins. Such screening assays will include assays amenable to high- 
throughput screening of chemical libraries, makmg them particularly suitable for identifying small molecule 
drug candidates. 

25 Hie assays can be performed in a variety of formats, including protein-protein binding assays, 

biochemical screening assays, immunoassays, and cell-based assays, which are well characterized in the art. 

All assays for antagonists are common in that they call for contacting the drug candidate with a PRO 
polypeptide encoded by a nucleic acid identified herein xmder conditions and for a time sufficient to allo\v 
these two conqjonents to interact. 

30 In binding assays, the interaction is binding and the complex formed can be isolated or detected in 

the reaction mixture. In a particular embodiment, the PRO polypeptide encoded by the gene identified herein 
or the drug candidate is immobilized on a solid phase, e.g. , on a microtiter plate, by covalent or non-covalent 
attachments. Non-covalent attachment generally is accomplished by coating the solid surface with a solution 
of the PRO polypeptide and drying. Alternatively, an immobilized antibody, e.g. , a monoclonal antibody, 

35 specific for the PRO polypeptide to be immobilized can be used to anchor it to a solid surface. The assay 
is perfonned by adding the non-immobilized conoponent, which may be labeled by a detectable label, to the 
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immobilized conqjonent, e.g. , the coated surface containing the anchored conq>onent. When the reaction 
is complete, the non-rented conq>onents are removed, e.g,, by washing, and conq>lex^ anchored on the 
solid sinface are detected. When the originally non-immobilized conq>onent carries a detectable label, the 
detec^on of label immobilized on the surface indicates that complexing occurred. Where the originally non- 
immobilized conq)onent does not carry a label, complexing can be detected, for example, by using a labeled 
5 antibody specifically binding tiie immobilized conq)lex. 

If the candidate con^KJund interacts with but does not bind to a particular PRO polyj^tide encoded 
by a gene identified herein, its interaction with that polypq)tide can be assayed by metiiods well known for 
defecting protein-protein mleractions. Sudi assays include traditional approaches, such as, e.g., cross- 
Imkmg, co-immunoprecq>itation, and co-purification through gradients or chromatogr^hic columns. In 
10 addition, protem-protem interat^ons can be monitored by using a yeast-based genetic system described by 
Fields and co-workers (Fields and Song, Nature fLondon^ . 340:245-246 [1989]); Chien ^a/., Proc. Natl. 
Acad. Sci. USA, 88:9578-9582 [1991]) as disclosed by Chevray and Nathans. Proc. Natl. Acad. Sci. USA , 
89:5789-5793 (1991). Many transcriptional activators, such as yeast GAL4, consist of two physically 
discrete modular domains, one acting as the DNA-binding domain, the other one functioning as the 
15 transcription-activation domain. The yeast egression system described in the foregoing publications 

(generally referred to as the "two-hybrid-system^) takes advantage of this property,-and employs two hybrid 

proteins, one in which the target protein is fused to the DNA-binding domain of GAL4, and another, in 
which candidate activating proteins are fused to the activation domain. The e5q)ression of a GALl-iacZ 
lepottBT gene under comxol of a GAL4-activated promoteT depends on recomtiUition of GAL4 activity via 
20 protein-protein interaction. Colonies containmg interacting polypeptides are detected with a chromogenic 
substrate for P-galactosidase. A complete kit (MATCHMAKER"^) for identifymg protein-protem 
interactions between two specific proteins using the two-hybrid technique is commercially available firom 
Qontech. Tins system can also be extended to map protein domains involved in specific protein interactions 
as well as to pinpoint amino acid residues that are crucial ^or these interactions. 
25 Conq)oimds that interfere with the interaction of a gene encodiog a PRO polypeptide identified 

herein and other intra- or extracellular conqjonents can be tested as follows: usually a reaction mixture is 
prepared containmg the product of the gme and the intra- or extracellular component under conditions and 
for a time allowing for the interaction and binding of the two products. To test the ability of a candidate 
compound to inhibit bmding, the reaction is run in the abserice and in the presence of the test compound. 
30 In addition, a placebo may be added to a third reaction mixture, to serve as positive control. The binding 
(conq)lex formation) between the test compoimd and the mtra- or extracellular con^nent present in the 
mixture is monitored as described hereinabove. Hie formation of a complex in the control reaction(s) but 
not in the reaction mixture contaiomg the test conqjound indicates that the test conqwund interfere with the 
interaction of the test conqx)imd and its ration partner. 
35 To assay for antagonists, the PRO jrolypeptide may be added to a cell along with the comiK)imd to 

be screened for a particular activity and the ability of the compound to mhibit the activity of interest in die 
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presence of the PRO polypeptide indicates that the compound is an antagonist to the PRO polypeptide. 
Alternatively, antagonists may be detected by combining the PRO polyp'eptide and a potential antagonist with 
membrane-bound PRO polypeptide rec^tors or recombinant receptors under appropriate conditions for a 
competitive inhibition assay. The PRO polypeptide can be labeled, such as by radioactivity, such that the 
number of PRO polypeptide molecules bound to the receptor can be used to determine the effectiveness of 
5 the potential antagonist. The gene encoding the receptor can be identified by numerous methods known to 
those of skill in the art, for example, ligand panning and FACS sorting. Coligan et al. , Current Protocols 
inXnunun., 1(2) : Chapter 5 (1991). Preferably, ej^ression cloning is employed wherein polyadenylated 
RNA is prepared from a ceU responsive to the PRO polypeptide and a cDNA library created from this RNA 
is divided into pools and used to transfect COS ceUs or other cells that are not responsive to die PRO 

10 polypeptide. Transfected ceUs that are grown on glass slides are ejqposed to labeled PRO polypeptide. The 
PRO polypeptide can be labeled by a variety of means including iodination or inclusion of a recognition site 
for a site-specific protein kinase. Following fixation and incubation, the slides are subjected to 
autoradiographic analysis, Positive pools are identified and sub-pools are prepared and re-transfected using 
an interactive sub-pooling and re-screening process, eventually yielding a single clone that encodes the 

15 putative receptor. 

As an alternative approach for receptor identification, labeled PRO polypeptide can be photoaffinity- 

linked with cell membrane or extract preparations that express the receptor molecule. Cross-linked material 
is resolved by PAGE and exposed to X-ray film. The labeled complex containing the receptor can be 
excised, rfesolved into peptide fragments, and subjected to protein micro-sequencing. The amino acid 

20 sequence obtained from micro- sequencing woidd be used to design a set of degenerate oligonucleotide probes 
to screen a cDNA library to identify the gene encoding the putative receptor. 

In another assay for antagonists, mammalian cells or a membrane preparation expressing the 
receptor would be incubated with labeled PRO polypeptide in the presence of the candidate compound. The 
ability of the compound to enhance or block this interaction could then be measured. 

25 More specific examples of potential antagonists include an oligonucleotide that binds to the fusions 

of immunoglobulin with PRO potypeptide, and, in particular, antibodies includmg, without limitation, poly- 
and monoclonal antibodies and antibody fragments, single-chain antibodies, anti-idiotypic antibodies, and 
chimeric or hTomanized versions of such antibodies or fragments, as well as hvunan antibodies and antibody 
fragments. Alternatively, a potential antagonist may be a closely related protein, for example, a mutated 

30 fonn of the PRO polypeptide that recognizes the receptor but in^arts no effect, thereby con^titively 
inhibiting the action of the PRO polypeptide. • 

Another potential PRO polypeptide antagonist is an antisense RNA or DNA construct prepared using 
antisense technology, where, e.g. , an antisense RNA or DNA molecule acts to block directiy the translation 
of mRNA by hybridizing to targeted mRNA and preventing protein translation. Antisense technology can 

35 be used to control gene expression through triple-helix formation or antisense DNA or RNA, both of which 
methods are based on binding of a polynucleotide to DNA or RNA, For example, the 5* coding portion of 
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the polyimcleotide sequence, which encodes the mature PRO polypeptides herein, is used to design an 
antisense RNA oligonucleotide of from about 10 to 40 base pairs in length. A DNA oligonucleotide is 
designed to be complementary to a region of the gene involved in transcription (triple helix -seeLeeetal 
Nucl. Acids Res , „ 6:3073 (1979); Cooney ^ a/.. &i^. 241:456(1988); Dervan^^.. 251:136(i 
(1991)). therebypreventingtranscriptionandthepiioductionof thePROpolypeptide. ITie antisense RNA 
oligonucleotide hybridizes to the mRNA in vivo and blocks translation of the mRNA molecule into the PRO 
• polypeptide (antisense - Okano. Nggo^^ 56:560 (1991); OHgodeoxvn„.l^tiH^ Anti.^.. Tnhn..^.^ 
ofGeneBxpression XCRG Press: Boca Raton. FL. 1988). lUe oligonucleotides described above can also 
be deUvered to cells such that the antisense RNA or DNA may be «g«essed in vivo to inhibit production of 

the PROpolypeptide. When antisenseDNAis used, oligodeoxyrflwnuclcotides derived from the tr^^ 
hritiation site. e.g.. between about -10 and +10 positions of the target gene nucleotide sequence, are 
preferred. 

Potential antagonists include smaU molecules that bmd to the active site, the receptor bmdmg site 
or growth factor or other relevant bmding site of the 'PRO polypeptide, thereby blocking tiie nonnai 
biological activity of the PRO polypeptide. Examples of smaU molecules include, but are not limited to 
smaU peptides or pq,tide-like molecules, preferably soluble peptides, and synthetic non-peptidyl organic or 

inorganic conqjounds; — 

RiTwzymes are enzymatic RNA molecules capable of catalyzing the specific cleavage of RNA. 
Ribozymes act by sequenc^spedfic hybridization to the complementary target RNA, foUowed by 
endonucleolytic cleavage. Specific ribozyme cleavage sites wifliin a potential RNA target can be identified 
by known techniques. For further details see, e.g., Rossi, Current Biolo^ 4:469^71 (1994). and PCX 
pubUcation No. WO 97/33551 (published September 18. 1997). 

Nucleic acid molecules in triple-helix formation used lo inhibit transcription should be single- 
strandedandconqKJsedofdeoxynucleotides. Tlie base composition ofthese oligonucleotides is designed such 
that it promotes triple-helix formation via Hoogsteen base-pairing rules, which generally require sizeable 
stretches of purines or pyrimidines on onestrand of a di^lex. For further details see, e.g.. PCX pubUcation 
No. WO 97/33551; Ji9>n2. 

These small molecules can be identified by any one or more of the screening assays discussed 
heremabove and/or by any other screening techniques weU known for tiiose skilled in the art. 

Diagnostic and therapeutic uses of the herein disclosed molecules may also be based iqjon tiie 
positive functional assay hits disclosed and described below 

F- Tissue Distribution 

Tte location of tissues expressmg the PRO can be identified by detennining mRNA expression in 
various human tissues. The location ofsuch genes provides infonnation about which tissu^ are most likely 
to be affected by flie stimulating and inhibiting activities of tiie PRO polypeptides. Hie location of a gene 
in a specific tissue also provides sanqjle tissue for the activity blocfcmg assays discussed below. 



73 



wo 01/46420 



PCT/USOO/34956 



As noted before, gene expression in various tissues may be measured by conventional Southern 
blotting. Northemblotting to quantitale the transcription of mRNA (Thomas. Pn>c,. Natl. Acad. Sci. USA , 
n:5201-5205 [19801). dot blotting (DNA analysis), or in situ hybridization, using an appropriately labeled 
probe, based on the sequences provided herein. Alternatively, antibodies may be employed tiiat can 
recognize specific duplexes, including DNA duplexes. RNA duplexes, and DNA-RNA hybrid duplexes or 
DNA-protein duplexes. 

Geneexpressioninvarious tissues, alternatively, may bemeasuredby immunological methods, such 
as immunohistochemical staining of tissue sections and assay of ceU culture or body fluids, to quantitate 
directiy tiie expression of gene product. Antibodies usefid for immunohistochemical staining and/or assay 
of sanq,le fluids may be either monoclonal or polyclonal, and may be prepared in any mammal. 
Conveniently, die antibodies may be prepared against a native sequence of a PRO polypeptide or agamst a 
syntiiettc peptide based on the DNA sequences encoding the PRO polypeptide or against an exogenous 
sequence fused to a DNA encoding a PRO polypeptide and encoding a specific antilDody epitope. General 
techniques for generating anhTxjdies , and special protocols for Northern blotting and m .to 

provided below. 



G. Antibodv B infling-Stodies — 

nie activity of the PRO polypeptides can be further verifi^ by antibody binding studies, in which 
the abiHty of anti-PRO antibodies to mhibit the effect of ti« PRO polypeptides, respectively, on tissue cells 
is tested. Exenq>lary antibodies include polyclonal, monoclonal, humanized, bispecific, and heteroconjugate 
antibodies, the pr^aration of which will be described hereinbelow. 

Antibody buiding studies may be carried out hi any known assay method, such as competitive 
binding assays, direct and indirect sandwich assays, and hmnunoprecipitation assays. Zola, Monoclonal 

A,.Hhndies: AM«n,i«1 of Technique^, pp.147-158 (CRC Press. Inc.. 1987). 

Competitive bindmg assays rely ontiieabiUtyofalabeled standard to conqjetewithihe test sanqjle 

analyte for bmding witii a Umited amount of antibody . The amount of tiget protem m the test sample is 
mversely proportional to the amount of standard tiiat becomes bound to the antiT)odies. To faciUtate 
determinmg tine amomit of standard that becomes bound, the antibodies preferably are insolubilized before 
or after the conq)etition, so that the standard and analyte that are bound to the antilxKUes may conveniently 
be separated fcom the standard and analyte which remam unbound. 

■ Sandwich assays involve the use of two antibodies, each capable of bmding to a different 
immunogenic portion, or epitope, of the protein to be detected. M a sandwich assay, the test sample analyte 
is bound byafirst antibody wMch is umnobilizedonasoUd support, and thereafterasecond antibody binds 

totiieanalytcthusforminganinsolublefljree-partcomplex. «.g., USPatNo. 4.376,110. Itesecond 
antibody may itself be labeled with a detectable moiety (direct sandwich assays) or may be measured usmg 
an anti-hmnunoglobulm antibody that is labeled with a detectable moiety (mdirect sandwich assay). For 
example, one type of sandwich assay is an ELISA assay, m which case the detectable moiety is an enzyme. 
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For inmumohistcxAanistry, the tissue sample may be fr^ or frozen or may be embedded in parafBn and 
fixed with a preservative such as formalin, for example. 

H. C^U-Based Assays 

Cell-based assays and animal models for immmie related diseases can be used to furflier understand 
the relationshq) between the genes and polypeptides identified herein and the development and pathogenesis 
of immune related disease. 

In a different approach, cells of a cell type known to be involved in a particular immune related 
disease are transfected with the cDNAs described herein, and the abihty of these cDNAs to stimulate or 
inhibit immune function is analyzed. Suitable cells can be transfected witii the desired gene, and monitored 
for immune function activity. Such transfected cell lines can then be used to test the abiUty of poly- or 
monoclonal antibodies or antibody compositions to inhibit or stimulate immxme function, for example to 
modulate T-cell proliferation or inflammatory cell infiltration. Cells transfected with the coding sequences 
of the genes identified herein can further be used to identify drug candidates for the treatment of immune 
related diseases. 

15 In addition, primary cultures derived from transgenic animals (as described below) can be used in 

the cell-based assays hereinr althou^-stable cell lines are preferred. Techniques to derive continuoias cell ~ 

lines from transgenic animals are well known in tbe art (see, e.g. , Small et al. , MoL CeU. BioL, 5: 642-648 
[1985]). 

One suitable cell based assay is the mixed lymphocyte reaction (MLR). Current Protocols in 

20 hnmunologv. unit 3. 12; edited by J E Coligan, A M Kruisbeek, D H MargUes, E M Shevach, W Strober, 
National Institutes of Health, Published by John Wiley & Sons, Lie. In this assay, the ability of a test 
compoxmd to stimulate or inhibit the proliferation of activated T cells is assayed. A suspension of responder 
T cells is cultured with allogeneic stimulator cells and the proliferation of T cells is measured by intake of 
tritiated thymidine. This assay is a general measure of T cell reactivity. Since die majority of T cells 

25 respond to and produce IL-2 upon activation, differences in responsiveness in this assay in part reflect 
differences in IL-2 production by the responding cells. The MLR results can be verified by a standard 
lymphokine (EL-2) detection assay. Current Protocols in Immunology , above^ 3.15, 6,3. 

A proliferative T cell response in an MLR assay may be due to direct mitog^c properties of an 
assayed molecule or to external antigen induced activation. Additional verification of the T cell stimulatory 

30 activity of the PRO polypeptides can be obtained by a costimulation assay. T cell activation requires an 
antigen specific signal mediated through the T-cell receptor (TCR) and a costinnilatory signal mediated 
through a second ligand binding interaction, for exan^le, the B7 (CD80, CD86)/CD28 binding interaction. 
CD28 crosslinking increases lymphokine secretion by activated T cells. T cell activation has both negative 
and positive controls through the binding of ligands which have a negative or positive effect. CD28 and 

35 CTLA-4 are related glycoproteins in the Ig siqjerfamily which bind to B7. CD28 binding to B7 has a 
IK)sitive costimulation effect of T cell activation; conversely, CTLA-4 binding to B7 has a negative T cell 
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deactivating effect. Chambers, C. A. and Allison, J. P., Curr. Qoin. InmunoL, (1997)_9:396, Schwartz, 
R. H. , Cdl (1992) 71 : 1065; Linsey, P. S. and Ledbetter, J. A., Amiu. Rev:' ImmunoL (1993) 11: 191; June, 
C. H. a/. , Tmmunol. Today (1994) 15:321; Jenkins, M. K., Tmrnimity (1994) 1:405. In a costimulation 
assay, the PRO polypeptides are assayed for T cell costimulatory or inhibitory activity. 

PRO polypeptides, as well as other compounds of the invention, which are stimulators 
5 (costimulators) of T cell proliferation and agonists, e.g. , agonist antibodies, thereto as determined by MLR 
and costimulation assays, for exanq>le, are useful in treating immune related diseases characterized by poor, 
suboptimal or ioadequate immune function. These diseases are treated by stimulating the proliferation and 
activation of T cells (and T cell mediated immunity) and enhancing the immune response in a mammal 
through administration of a stimulatory confound, such as the stimulating PRO polypeptides. The 
10 stimulating polypeptide may, for example, be a PRO polypeptide or an agonist antibody thereof. 

Direct use of a stimulating conq>ound as in the invention has been validated in experiments with 
4-lBB glycoprotein, a member of the tumor necrosis factor receptor family, which binds to a ligand 
(4-lBBL) expressed on primed T cells and signals T cell activation and growth. Alderson, M. E. etaL.J^ 
Immunol.. 24:2219 (1994). 

15 The use of an agonist stimulating coropound has also been validated e^erimentaUy. Activation of 

^ 4-lBB by treatment with an agonist anti-4- IBB antibody enhances eradication of tumors. Hellstrom, I.-and - 

Hellstrom, K. E„ Crit. Rev. T TnTminoL, 18:1 (1998). Iromunoadjuvant therapy for treatment of tumors, 
described in more detail below, is another example of the use of the stimulating compounds of the invention. 
An immune stimulating or enhancing effect can also be achieved by antagonizing or blocking the activity of 

20 a PRO which has been found to be inhibiting in the MLR assay. Negating the mhibitory activity of the 
compound produces a net stimulatory effect. Suitable antagonists/blocking compounds are antibodies or 
fragments thereof which recognize and biad to the inhibitory protein, thereby blocking the effective 
interaction of the prdtein with its receptor and inhibiting signaling through the receptor. This effect has been 
validated in experiments usmg anti-CTLA-4 antibodies which enhance T cell proliferation, presumably by 

25 removal of the inhibitory signal caused by CTLA-4 binding. Walunas, T, L. et al,, Immunitv, 1:405 
(1994). 

Alternatively, an immune stimulating or enhancing effect can also be achieved by administration of 
a PRO polypeptide which has vascular permeability enhancing properties. Enhanced vacuolar permeability 
would be beneficial to disorders which can be attenuated by local infiltration of immune cells (e.g., 

30 monocytes, eosmophils, PMNs) and inflammation. 

On the other hand, PRO polypeptides, as well as other conq)oimds of the invention, which are direct 
inhibitors of T cell proliferation/activation, lymphokine secretion, and/or vascular permeabihty can be 
directiy used to siq)press the immune response. These conq)ounds are useful to reduce the degree of the 
iiTimimft response and to treat immune related diseases characterized by a hyperactive, superoptimal, or 

35 autoimmune response. This use of the compounds of the invention has been validated by the e>q)eriments 
described above m which CTLA-4 bmding to receptor B7 deactivates T cells. The direct hihibitory 
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coiiq)ouiids of flie invention function in an analogous manner. The use of compound which si^ress vascular 
permeability would be expected to reduce inflammation. Sucii uses would be beneficial in treating conditions 
associated with excessive inflammation. 

Alternatively, conqwunds, e.g., antibodies, which bmd to stimulating PRO polypeptide and block 
the stimulating effect of these mol^ailes produce a net inhibitory effect and can be used to suppress Ihe T 
5 cell mediated immune response by inhibiting T cell proliferation/activation and/or lynq)hokine secretion. 
Blocking the stimulating effect of the polypeptides siqjpresses the immune re^nse of the mammal. Tliis 
use has been validated in ejqjeriments using an anti-IL2 antibody. In these experiments, tiie antibody bmds 
to IL2 and blocks bmding of IL2 to its receptor thereby achieving a T cell inhibitory effect 

10 I. Atiimal Models 

The results of the cell based in ^ntro assays can be further verified using in vivo animal models and 
assays for T-cell function. A variety of well known animal models can be used to fdrther understand the role 
of the genes identified herein m the development and patiiogenesis of immune related disease, and to test the 
efficacy of candidate ther^utic agents, including antibodies, and other antagonists of the native 

15 polypeptides, including small molecule antagonists. The in vivo nature of such models makes thempredictive 

of responses in human patients. Animal models of-immune related diseases-include both non-recombinant-~ 

and recombinant (transgenic) animals. Non-recombinant animal models include, for example, rodent, e.g., 
murine models. Such models can be generated by introducing cells into syngeneic mice using standard 
techniques, e.g., subcutaneous injection, tail vein injection, spleen in5)lantation, intr^ritoneal implantation, 

20 iirqplantation under the renal capsule, etc. 

Graft-versus-host disease occurs when immunocompetent cells are transplanted into 
unmunosuppressed or tolerant patients. The donor cells recognize and respond to host antigens. The 
response can vary firom life threatening severe inflammation to mild cases of diarrhea and weight loss. 
Graft-versm-host disease models provide a means of assessing T cell reactivity agamst MHC antigens and 

25 minor transplant antigens. A suitable procedure is described m detail m Current Protocols in Immunology, x 
above, unit 4.3. 

An animal model for skin allograft rejection is a means of testing the abiHty of T cells to mediate 
in vivo tissue destruction and a measure of their role in transplant rejection. The most common and accepted 
models use murine tail-skm grafts . Repeated experiments have shown that skm allograft rej ection is mediated 

30 by T cells, helper T celis and killer-effector T cells, and not antibodies. Auchincloss, H, Jr. and Sachs, D. 

H., Fundamental T mrniinnlogv. 2nd ed., W. E, Paul ed.. Raven Press, NY, 889-992 (1989). A suitable 
procedure is d^cribed in detail m Current Protncols in Immunologv , above, unit 4.4. Otiier transplant 
rejection models whidi can be used to test the compounds of the invention are the allogeneic h^rt transplant 
modi&ls ^sscnbod by Tanabe, M.etal., Transplantation. 58:23 (1994) and Tmubu, S. A.etal., J. Immunol., 

35 4330-4338 (1994). 

Animal naodels for delayed type hypersensitivity provides an assay of ceU mediated immune function 
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as well. Delayed type hypcTsensitivity reactions are a T cell mediated in vivo hnmune response characterized 
by inflanmiation which does not reach a peak until after a period of time has closed after challenge with an 
antigen. These reactions also occur in tissue specific autoimmune diseases such as multiple sclerosis (MS) 
and experimental autoimmune encephalomyeUtis (EAE, a model for MS). A suitable procedure is described 
in detail in Current Pr otocols in Tm munologv. above^ imit 4.5. 
5 EAE is a T cell mediated autoimmime disease characterized by T cell and mononuclear cell 

in f la m ma t ion and subsequent demyelination of axons in the central nervous system. EAE is generally 
considered to be a relevant animal model for MS in humans. Bolton, C. , Multiple Sclerosis. 1: 143 (1995). 
Both acute and rel^sing-remitting models have been develop^. The compounds of the invention can be 
tested for T cell stimulatory or inhibitory activity against umnune mediated demyelinating disease using the 
10 protocol described in Current Protocols in Immunologv . above, units 15.1 and 15.2. See slso the models 
for myeUn disease in which oligodendrocytes or Schwann cells are grafted into the central nervous system 
as described in Duncan, I. D. et al. , Molec. Med. Today. 554-561 (1997). 

Contact hypersensitivity is a simple delayed type hypersensitivity in vivo assay of ceU mediated 
immune function. In this procedure, cutaneous ejqposure to exogenous haptens which giyes rise to a delayed 
15 type hypersensitivity reaction which is measured and quantitated. Contact sensitivity involves an initial 
sensitizing phase followed-by an elicitation phase. The elicitation phase occurs when the T lyn^jhocytes 
encounter an antigen to which they have had previous contact. Swelling and inflammation occur, making 
this an excellent model of human allergic contact dermatitis. A suitable procedure is described in detail in 
Current Protocols in Immunology, Eds. J. E. Cologau, A. M. Kruisbeek, D. H. Margulies, E. M. Shevach 
20 and W. Strober, John Wiley & Sons, Inc., unit 4.2 (1994). I also Grabbe, S, and Schwarz. T, Tminim 
Today. 19 (D : 37-44 (1998) . 

An anima l model for arthritis is collagen-induced arthritis. This model shares clinical, histological 
and immunological characteristics of human autoimmune rheumatoid arthritis and is an acceptable model for 
human autoimmune arthritis. Mouse and rat models are characterized by synovitis, erosion of cartilage and 
25 subchondral bone. The con^wunds of the invention can be tested for activity against autoimmune arthritis 
using the protocols described in Current Pro tocols in Tmm imology . above, units 15.5. See also the model 
usmg a monoclonal antibody to CD18 and VLA-4 integrins described in Issekutz, A.C. et aL , Tmmunologv. 
88:569 (1996). 

A model of asthma has been described in which antigen-induced airway hyper-reactivity, pulmonary 
30 eosmophilia and mflammation are mduced by sensitizing an animal with ovalbumin and then challenging the 
animal with the same protein dehvered by aerosol. Several animal models (guinea pig, rat, non-human 
primate) show synqjtoms similar to atopic asthma in humans aq)on challenge with aerosol antigens. Murine 
models have many of the features of human asthma. Suitable procedures to test the conq)ounds of the 
invention for activity and effectiveness in the treatment of asthma are described by Wolyniec, W. W.etal,, 
35 Am. J. Res our. Cell Mol. Biol. . 18:777 (1998) and the references cited therein. 

Additionally, the compounds of the invention can be tested on animal models for psoriasis like 
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diseases. Evidence sugg^ts a T cell pathogenesis for psoriasis. Hie conqwuiids of the invention can be 
tested iQ the scid/scid mouse model d^cribed by Schon, P. a/. , Nat> Med ., 3:183 (1997), in which 
the mice demonstrate histopathologic skin lesions resembling psoriasis . Another suitable model is the human 
skin/scid mouse dmnera prepared as describe by Nickoloff, B. J. etal.. Am. J. Path. , 146:580 (1995). 

Recombinant (transgenic) animal models can be engrn^red by introducing the coding portion of the 
5 genes identified herein into the graome of animals of interest, using standard techniques for producing 
transgenic animals. Animals that can serve as a target for transgenic manipulation include, without 
limitation, mice, rats, rabbits, guinea pigs, sheep, goats, pigs, and non-human primates, e,g.y baboons, 
chinipanzees and monkeys. Technique known in the art to introduce a transgene into such animals include 
pronucleic microinjection (Hoppe and Wanger, U.S. P^nt No. 4,873,191); retrovirus-mediated gene 
10 transfer into germ lines (e.^„ Van der Putten et g/./ Proc. Natl. Acad. Sci. USA , 82, 6148-615 [1985]); 

gene targeting in enibryonic stem cells (Tliompson et al,. Cell. 56, 313-321 [1989]); electroporation of 
embryos (Lo, Mol. Cel. Biol.. 3. 1803-1814 [1983]); sperm-mediated gene transfer (Lavitrano et aL, Cell. 
57, 717-73 [1989]), For review, see, for exanq)le, U.S. Patent No..4,736,866. 

For the pinpose of the present invention, transgenic animals include those that carry the transgene 
15 only in part of their cells ("mosaic animals"). The transgene can be integrated either as a single transgene, 

" or in concatamersre.^/,-head-to-head or head-to-tail tandems. Selective iotroduction of a transgene into a- 

particular cell type is also possible by following, for example, the technique of Lasko et al., Proc. Natl. 
Acad. Sci. USA. 89, 6232-636 (1992). 

The expression of the transgene in transgenic animals can be monitored by standard techniques. For 
20 exanq>le. Southern blot analysis or PCR anq>lification can be used to verify die integration of the transgene. 

The level of xnRNA expression can then be analyzed using techniques such as in situ hybridization. Northern 
blot analysis, PCR, or immunocytochemistry. 

The animals may be further examined for signs of immime disease pathology, for example by 
histological examination to determine infiltration of immune cells into specific tissues . Blocking e:q)eriments 
25 can also be perfonned in which the. transgenic animals are treated with the compounds of the invention to 
determine the extent of the T cell proliferation stimulation or inhibition of the conq)oimds. In these 
ej^eriments, blocking antibodies Mribich bind to the PRO polypeptide, prepared as described above, are 
administered to the flniTnal and the effect on immune function is determined. 

Alternatively, "knock out" animals can be constructed which have a defective or altered gene 
30 encoding a iK)lypeptide identified herein, as a r^ult of homologous recombination betw^n the endogenous 
gene encoding the polypeptide and altered genomic DNA encoding the same polypeptide introduced into an 
embryonic cell of the animal. For example, cDNA encoding a particular polypeptide can be used to clone 
genomic DNA racoding that polyj^tide in accordance with established techniques. A portion of the 
genomic DNA encoding a particular polypeptide can be deleted or replaced with another gene, such as a gene 
35 encoding a selectable marker which can be used to monitor integration. Typically, several kilobases of 
unaltered flanking DNA (both at the 5' and 3' ends) are included in the vector [see e,g,^ Hiomas and 
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Capecchi, Cell , 51:503 (1987) for a description of homologous recombination vectors]. The vector is 
introduced into an embryonic stem cell line (e. g, , by electroporation) and cells in which the introduced DNA 
has homologously recombined with the endogenous DNA are selected [see e,g.^ lAet al,^ Cell , 69:915 
(1992)]. The selected cells are then injected into a blastocyst of an animal {e.g., a mouse or rat) to form 
aggregation chimeras [see e,g,, Bradley, in Teratocarcinomas and Embryonic Stem CeUs: A Practical 
5 A pproach , J. Robertson, ed. (IRL, Oxford, 1987), pp, 113-152]. A chimeric embryo can then be 
implanted into a suitable pseudopregnant female foster animal and the embryo brought to term to create a 
"knock out" animal. Progeny harboring the homologously recombined DNA in their germ cells can be 
identii^ed by standard techniques and used to breed animals in which all cells of the animal contain the 
homologously recombined DNA. Knockout animals can be characterized for instance, for their ability to 
10 defend against certain pathological conditions and for their development of pathological conditions due to 
absence of the polypeptide. 

J. ImmunoAdiuvant Therapy 

In one embodiment, the immunostimulating compounds of the invention can be used in 
15 iramunoadjuvant ther^y for the treatment of tumors (cancer). It is now weU established that T cells 

recognize himian tumor specific antigens. One group of tumor antigens, encoded by the MAGE, BAGE and - 

GAGE families of genes, are silent in all adult normal tissues , but are expressed in significant amounts in 
tumors, such as melanomas, limg tumors, head and neck tumors, and bladder carcinomas. DeSmet, C. et 
al, , Proc. Natl. Acad. Sci. USA , 93:7149 (1996), It has been shown that costimulation of T cells induces 
20 tumor regression and an antitumor response both in vitro and in vivo, Melero, 1. etcd.y Nature Medicine, 
3:682 (1997); Kwon, E, D. et al., Proc. Nad. Acad. Sci. USA, 94: 8099 (1997); Lynch, D. H, et al.. 
Nature Medicine, 3:625 (1997); Finn, O. J. andLotze, M. T., J. Immunol., 21:1 14 (1998). The stimulatory 
compoimds of the invention can be administered as adjuvants, alone or together with a growth regulating 
agent, cytotoxic agent or chemotherapeutic agent, to stimulate T cell proliferation/activation and an antitumor 
25 response to tumor antigens. The growth regulating, cytotoxic, or chemotherapeutic agent may be 
administered in conventional amounts using known administratiion regimes. Immunostimulating activity by 
the compounds of the invention allows reduced amounts of the growth regulating, cytotoxic, or 
chemotherapeutic agents thereby potentially lowering the toxicity to the patient. 

30 K. Screening Assays for Drug Candidates 

Screening assays for drug candidates are designed to identify con:q)ounds that bind to or complex 
with the polypq)tides encoded by the genes identified herein or a biologically active fragment thereof, or 
otherwise interfere with the interaction of the encoded polypeptides with other cellular proteins. Such 
screening assays will include assays amenable to high-throughput screening of chemical libraries, making 

35 them particularly suitable for identifying small molecule drug candidates. Small- molecules contemplated 
include S3aithetic organic or inorganic compounds, including peptides, preferably soluble peptides, 
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(poly)p^tide-iiimaunoglobulin fusions, and, in particular, antibodies including, without limitation, poly- and 
monoclonal antibodi^ and antibody fragments, srogle-cbain antibodies, anti-idiotypic antibodies, and 
chimeric or humanized versions of such antibodies or fragments, as well as human antibodies and antibody 
fragments. The assays can be performed in a variety of formats, including protein-protein binding assays, 
biochemical screening assays, immunoassays and cell based assays, which are well characterized in the art. 
All assays are common in that they caU for contacting the drug candidate with a polypeptide encoded by a 
nucleic acid identified herein under conditions and for a time sufficient to allow these two conq)onents to 
interact. 

In binding assays, the interaction is binding and the conq>lex formed can be isolated or detected in 
the reaction mixture. In a particular embodiment, the polypeptide encoded by the gene identified herein or 
the drug candidate is imniobilized on a solid phase, e.^., on a nodcrotiter plate, by covalent or non-covalent 
attachments. Non-covalent attachment generally is accoEoplished by coating the solid surface with a solution 
of the polypeptide and drying. Alternatively, an immobilized antibody, e.g. , a monoclonal antibody, specific 
for the polypeptide to be immobilized can be used to anchor it to a solid surface. The assay is performed 
by adding the non-inmiobilized con^jonent, which may be labeled by a detectable label, to the unmobilized 
component, e.g. , the coated surface containing the andiored conq)onent. When the reaction is conq)lete, the 
non-reacted components are removed, ^^g-i -by washing, and conq)lexes anchored on- the solid surface- are - 
detected. When the originally non-immobilized component carries a detectable label, die detection of label 
immobilized on the surface indicates that con^lexing occurred. Where the originally non-inamobilized 
conq>onent does not carry a label, conq)lexmg can be detected, for exanq)le, by using a labelled antibody 
specifically binding the immobilized conq>lex. 

If the candidate con^KJund interacts with but does not bind to a particular protein encoded by a gene 
identified herem, its interaction with that protein can be assayed by methods well known for detecting 
protein-protein interactions. Such assays include traditional approaches, such as, cross-linking, 
co-immunoprecipitation, and co-pmification through gradients or chromatographic columns. In addition, 
protein-protein interactions can be monitored by using a yeast-based genetic system described by Fields and 
co-workers [Fields and Song, Nature (London). 340 , 245-246 (1989); Chien et al., Proc. Nati. A cad. Sci. 
USA. 88, 9578-9582 (1991)] as disclosed by Chevray and Nathans, Proc. Nati. Acad. Sci, USA. 89, 
5789-5793 (1991). Many transcriptional activators, such as yeast GAL4, consist of two physically discrete 
modular domanis,'one acting as the DNA-biiKiing domain, while the other pne fiinctioning as the 
transcription activation domain. The yeast expression system described in the foregoing publications 
(generally referred to as the "two-hybrid system") takes advantage of this property, and en5)loys two hybrid 
proteins, om in which the target protein is fiised to the DNA-binding domain of GAL4, and another, in 
which candidate activating proteins are fused to die activation domain. The expr^sion of a GAL14acZ 
reporter gene under control of a GAL4-activated promoter depends on reconstitution of GAL4 activity via 
protein-protem interaction. Colonies containing interacting polypeptides are detected with a chromogenic 
substrate for b-galactosidase. A complete kit (MATCHMAKER™) for identifying protein-protein 
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interactions between two specific proteins using the two-hybrid technique is commercially available from 
Ciontech. This system can also be extended to map protein domains involved in specific protein interactions 
as well as to pinpoint amino acid residues fliat are crucial for these interactions. 

In oirder to find compounds that interfere with the interaction of a gene identified herein and other 
intra- or extracellidar components can be tested, a reaction mixture is usually prepared containing the product 
5 of the gene and the intra- or extracellular component xmder conditions and for a time allowing for the 
interaction and binding of the two products. To test the ability of a test compound to inhibit binding, the 
reaction is run in the absence and in the presence of (he test con5)ound. In addition, a placebo may be added 
to a third reaction mixture, to serve as positive control. The binding (con^lex formation) between the test 
compound and the intra- or extracellular component present in the mixture is monitored as described above. 
10 The formation of a complex in the control reaction(s) but not in the reaction mixture containing the test 
confound indicates, that the test compound interferes with the interaction of the test compound and its 
reaction partner. 

L. Compositions and Methods for the Treatment of Immune Related Diseases 
The compositions useful in the treatment of inamime related diseases include, without limitation, 
proteins, antibodies^ smallorganicmolecxdesrpeptides,phosphopeptides, antisense and ribozyme molecules^ 
triple helix molecules, etc. that inhibit or stimulate immune fimction, for example, T cell 
proliferation/activation, lymphokine release, or immune cell infiltration. 

For example, antisense RNA and RNA molecules act to directiy block the translation of mRNA by 
hyt)ridizing to targeted mRNA and preventing protein translation. When antisense DNA is used, 
oligodeox5^bonucleotides derived from the translation initiation site, e.g., between about -10 and +10 
positions of the target gene nucleotide sequence, are preferred. 

Ribozymes are enzymatic RNA molecules capable of catalyzing the specific cleavage of RNA. 
Ribozymes act by sequence-specific hybridization to the complementary target RNA, followed by 
endonucleolytic cleavage. Specific ribozyme cleavage sites within a potential RNA target can be identified 
by known techniques. For further details see, e.g., Rossi, Current Biologv. 4, 469-471 (1994), and PCT 
publication No. WO 97/33551 (published September 18, 1997). 

Nucleic acid molecules in triple helix formation used to inhibit transcription should be 
single-stranded and composed of deoxynucleotides. Tlie base composition of these oligonucleotides is 
designed such that it promotes triple helix formation via Hoogsteen base pairing rules, which generally 
require sizeable stretches of purines or pyrimidines on one strand of a duplex. For further details see, e.g., 
PCT publication No. WO 97/33551 , supra. . 

These molecules can be identified by any or any combination of flie screening assays discussed 
above and/or by any otiier screening techniques well known for those skilled in the art. 
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M. Antx-FRO Antibodies 

Hie pr^ent invention further provides anti-PRO antilxwii^. Exemplary antibodies include 
polyclonal, monoclonal, humanized, bispecific, and heteroconjugate antitodies. 

1. PnlvcloTifll Antibodi^ 
The anti-PRO antibodies may con^)^ise polyclonal antibodies. Me&ods of preparing polyclonal 
antibodies are known to the skiUed artisan. Polyclonal antibodies can be raised in a mammal, for example, 
by one or more mjections of an immunizing agent and, if d^ired, an adjuvant. TypicaUy, tiie immunizing 
agent and/or adjuvant will be injected in the mammal by multiple subcutaneous or intraperitoneal injections. 
The imm u ni z ing agent may mclude the PRO polypeptide or a fusion protein fliereof. It may be useful to 
conjugate the immunizing agent to a protem known to be immunogenic in the Tnamm;!! being immunized. 
Exanq)les of such immunogenic proteins include but are not limited to keyhole limpet hemocyaniru serum 
albumin, bovine thyroglobuliri, and soybean trypsin inhibitor. Examples of adjuvants which may be 
enq)loyed mclude Freund's complete adjuvant and MPL-TDM adjuvant (monophosphoryl lipid A, synflietic 
trehalose dicorynomycolate). The immunization protocol may be selected by one skilled in flie art witiiout 
undue experimentation. 



2. Monoclonal Antibodies 
The anti-PRO antibodies may, alternatively, be monoclonal antibodies. Monoclonal antibodies may 
be prepared using hybridoma methods, such as those described by Kohler and Milstein, Nature , 256:495 
(1975). In a hybridoma method, a mouse, hamster, or other appropriate host animal, is typically immunized 
with an immunizing agent to elicit lymphocytes that produce or are capable of producing antibodies that will 
specificaUy bind to the immunizing agent. Alternatively, the lynq>hocytes may be immunized in vitro. 

The immunizing agent wiH typicaDy include the PRO polypeptide or a fusion protein thereof. 
Generally, eiliier perq)heral blood lymphocytes ("PBLs") are used if cells of human origin are desired, or 
spleen cells or lymph node cells are used if non-human mammalian sources are desired. The lymphocytes 
are then fused with an immortalized cell line usmg a suitable fusing agent, such as polyethylene glycol, to 
form a hybridoma cell [Coding, Monoclonal Antibodies: Prmciples and Practice . Academic Press, (1986) 
pp. 59-103]. Immortalized cell lines are usually transformed mammalian cells, particularly myeloma cells 
of rodent, bovme and human origin. Usually, rat or mouse myeloma cell Imes are employed. The 
hybridoma cells may be cultured in a suitable culture medium tiiat preferably contains one or more substances 
that mhibit the growth or survival of the unfused, immortalized cells, For exanq)le, if die parental cells lack 
the enzyme hypoxantihine guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium for 
the hybridomas typically wiU include hypoxanthme, ammopterin, and thymidine ("HAT medhnn"), which 
substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell tines are those that fuse efficiently, support stable high level expression 
of antibocfy by flie selected antibody-producing cells, and are sensitive to a medium such as HAT medium. 
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More preferred immortalized cell lines are murine myeloma lines, which can be obtained, for instance, from 
the Salk Institute Cell Distribution Center, San Diego, California and the American Type Culture Collection, 
Manassas, Virginia. Hunoian myeloma and mouse-human heteromyeloma cell lines also have been described 
for the production of human monoclonal antibodies [Kozbor, J. Immunol. , 133:3001 (1984); Brodeur et aL , 
Monoclonal Antibody Production Te chni ques and Applications . Marcel Dekker, Inc., New York, (1987) pp. 
5 51-63]. 

The culture medium in which the hybridonaa cells are cultured can then be assayed for the presence 
of monoclonal antibodies directed agamst PRO. Preferably, the binding specificity of monoclonal antibodies 
produced by the hybridoma cells is determined by immunoprecipitation or by an w vitro binding assay, such 
as radioinmiunoassay (RIA) or enzyme-lmked immunoabsorbent assay (ELJSA). Such techniques and assays 
10 are known in the art. The binding affinity of the monoclonal antibody can, for exanq)le, be determined by 
the Scatchard analysis of Munson and Pollard, Anal. Biochem. . 107:220 (1980). 

After the desired hybridoma cells are identified, the clones may be subcloned by limiting dilution 
procedures and grown by standard methods [Coding , siq>rdl . Suitable culture media for this purpose include, 
for example, Dulbecco's Modified Eagle's Medhm and RPMI-1640 medium. Alternatively, the hybridoma 
15 cells may be grown in vivo as ascites in a mammal. 

- - - Tiie monoclonal antibodies secreted by the subcto^ 

medium or ascites fluid by conventional immunoglobulin purification procedures such as, for example, 
protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, or affinity 
chromatogr^hy. 

20 The monoclonal antibodies may also be made by recombinant DNA methods, such as those 

described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the invention can be 
readily isolated and sequenced using conventional procedures (e.g. , by using oligonucleotide probes that are 
enable of bmding specifically to genes encoding the heavy and light chains of murine antibodies). The 
hybridoma cells of the invention serve as a preferred source of such DNA. Once isolated, the DNA may be 

25 placed into expression vectors, which are then transfected into host cells such as simian COS cells, Chinese 
hamster ovary (CHO) cells, or myeloma cells that do not otherwise produce immunoglobulm protem, to 
obtain the synthesis of monoclonjal antibodies in the recombinant host ceUs . The DNA also may be modified, 
for example, by substituting the coding sequence for human heavy and light chain constant domams in place 
of the homologous murine sequences [U.S. Patent No. 4,816,567; Morrison et al., supra] or by covalentiy 

30 joiniag to the immunoglobulin coding sequence all or part of the coding sequence for a non-immunoglobulin 
polypeptide. Such a non-immunoglobulin polypeptide can be substituted for tiie constant domains of an 
antibody of the invention, or can be substituted for the variable domains of one antigen-combining site of an 
antibody of the invention to create a chimeric bivalent antibody. 

The antibodies may be monovalent antibodies. Methods for preparing monovalent antibodies are 

35 well known in the art. For example, one method involves recombuiant e5q>ression of immunoglobulin light 
chain and modified heavy chain. Hie heavy chain is truncated generally at any point in the Fc region so as 
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to prevent heavy c>iain crosslinking. Alternatively, the relevant cysteine residues are substituted with another 
amino acid residue or are deleted so as to prevent c^sshnking. 

In vitro methods are also suitable for preparing monovalent antibodies. Digestion of antibodies to 
produce fragments thereof, particularly. Fab fragments, can be accomplished usmg routme techniques known 
in the art, 

5 

3. Human and Humanized Antibodies ^ 
The anti-PRO antibodies of the invention may further con^rise humanized antibodies or human 
antibodies. Humanized forms of nourhuman {e.g,^ murine) antibodies are chimeric immiinoglobuliDs, 
mmiunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab*)2 or other antigen-binding 

10 subsequences of antibodi^) which contain Tninrmal sequence derived from non-human immunoglobulin. 

Humanized antibodies include human immunoglobulins (rec^ient antibody) in which residues from a 
complementary determming region (CDR) of the recipient are replaced by residues from a CDR of a 
non-human species (donor antibody) such as mouse, rat or rabbit having the desired specificity, affinity and 
capacity. In some instances, Fv framework residues of the human immunoglobulin are replaced by 

15 corresponding non-human residues. Humanized antibodies may also comprise residues which are found 

„ neither in the recipient antibody- nor in the iii]$)orted GDR or-^framework sequences.- - In general, the - 

humanized antibody will con]|)rise substantially all of at least one, and typically two, variable domains, in 
which all or substantially all of the CDR regions correspond to those of a non-human nmnunoglobulin and 
all or substantially all of the FR regions are those of a human immunoglobulin cozisensus sequence. The 

20 humanized antibody optimally also will comprise at least a portion of an immunoglobulin constant region 
(Fc), typically that of a human inamunoglobulm [Jones et al.. Nature , 321:522-525 (1986); Riechmann et 
al„ Nature, 332:323-329 (1988); and Presta, Curr. Op. Struct.. Biol. , 2:593-596 (1992)]. 

Methods for humanizing non-hiraian antibodies are well-known in the art Generally, a humanized 
antibody has one or more amino acid residues introduced into it from a soiurce which is non-human. These 

25 non-human amino acid residues are often referred to as "hnport" residues, which are typically taken from 
an "import" variable domain. Humanization can be essentially performed following the method of Winter 
and co-workers [Jones et al.. Nature . 321:522-525 (1986); Riechmann et al.. Nature, 332:323-327 (1988); 
Verhoeyen et al.. Science, ^:1534-1536 (1988)], by substituting rodent CDRs or CDR sequences for the 
corresponding sequences of a human antibody. Accordingly, such "humanized" antibodies are chimeric 

30 antibodies (U.S* Patent No. 4,816,567), M^^terein substantially less than an intact human variable domain has 
been substituted by the corresponding sequence from a non-hxnnan species. In practice, h umaniz ed 
antibodies are typically human antibodies in which some CDR residues and possibly some FR residues are 
substituted by r^idues from analogous sites in rodent antibodies. 

Human antibodies can also be produced using various techniques known in the art, including phage 

35 display libraries (Hoogenboom and Wmter, J. Mol. Biol ., 227:381 (1991); Marks et al,, J. Mol. Biol.. 

^^:581 (1991)]. The techniques of Cole et al,, and Bwmer et al,, are also available for flie pr^aration 
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of human monoclonal antibodies (Cole et a!.. Monoclonal Antibodies and Cancer Therapy . Alan R. Liss, 
p. 77 (1985) and Boemer et al. , J. Tmmu noL , 147a> :86-95 (1991)]. Similarly, human antibodies can be 
made by introducing of hxmian immunoglobulin loci into transgenic animals, e.g.^ mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon challenge, human 
antibody production is observed, which closely resembles that seen in himians in all respects, including gene 
rearrangement, assembly, and antibody repertoire. This approach is described, for example, in U.S. Patent 
Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 5,633,425; 5,661,016, and m the following scientific 
publications: Marks et al., Bio/Technology. 10, 779-783 (1992); Lonberg et al,. Nature. 368: 856-859 

(1994) ; Morrison, Nature. 368: 812-13 (1994); Fishwild et al.. Nature Biotechnology, 14: 845-51 (1996); 
Neuberger, Nature Biotechnology, 14: 826 (1996); Lonberg andHuszar, Intem. Rev. Immunol., 13: 65-93 

(1995) . 

The antibodies may also be affinity matured using known selection and/or mutagenesis methods as 
described above. Preferred afifinity matured antibodies have an affinity which is five times, more preferably 
10 times, even more preferably 20 or 30 times greater than the starting antibody (generally murine, 
humanized or human) from which the matured antibody is prepared. 

4. Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably hxraian or hmnanized, antibodies that have binding 
specificities for at least two different antigens. In the present case, one of the binding specificities is for the 
PRO, the other one is for any other antigen, and preferably for a cell-surface protein or receptor or receptor 
subunit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the recombinant 
production of bispecific antibodies is based on the co-ejspression of two immimoglobulin 
heavy-chain/light-chain pairs, where the two heavy chains have different specificities [Milstein and Cuello, 
Nature. 305:537-539 (1983)] . Because of the random assortment of immunoglobulin heavy and Hght chains , 
these hybridomas (quadromas) produce a potential mixture often different antibody molecules, of which only 
one has the correct bispecific structure. The purification of the correct molecule is usually acconq)lished by 
affinity chromatography steps. Similar procedures are disclosed in WO 93/08829, published 13 May 1993 , 
and in Traunecker et al. , EMBO J. , 10:3655-3659 (1991). 

Antibody variable domains with the desired binding specificities (antibody-antigen combining sites) 
can be fused to inMnunoglobulin constant domain sequences. The fusion preferably is with an 
immimoglobului heavy-chain constant domain, comprising at least part of the hinge, CH2, and CH3 regions . 
It is preferred to have the first heavy-dbiain constant region (CHI) containing the site necessary for Light-chain 
binding present in al least one of the fusions. DNAs encoding the immunoglobulin heavy-chain fusions and, 
if desired, the immimoglobulin light chain, are inserted into separate expression vectors, and are 
co-transfected into a suitable host organism. For further details of generating bispecific antibodies see, for 
exan^le, Suresh et al.. Methods in Enzvmologv > 121:210 (1986). 
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According to another approach described in WO 96/2701 1 . the mterfece between a pair of antibody 
molecules can be engineered to maximize the percentage of heterodimers which are lecovtted from 
recombmant cell culture, the preferred interface comprises at least a part of the CH3 region of an antiTxKfy 
constant domam. Jn this method, one or more small amino acid side chams from tlw interface of the first 
antibody molecule are rq)Iaced with larger side chains (e.^., tyrosme or tryptophan). Compensatory 
5 "cavities" of identical or similar size to the large side cham(s) are created on the mterface of the second 
antibody molecule by replacmg large amino acid side diams with smaller ones (e.g. , alanine or threonine). 
This provides a medianism for increasmg the yield of the heteroduner over oflier unwanted end-products 
such as homodimers. 

Bispecific antibodies can be prepared as fiill length antibodies or antibody fragments (eg. , F(ab')2 
10 / bispecific antibodies). Techniques for generath^ bispecific antibodies from antftwdy fragments have been 
described m the Uterature. For example, bispecific antibodies can be prepared can be prepared usmg 
chemical linkage. Brennangf a/.. Science, 229:81 (1985) describe a procedure wherein intact antibodies are 
proteolytically cleaved to generate F(ab')2 fragments. These fragments are reduced in the presence of the 
difliiol conq)lexing agent sodium arsenite to stabilize vicinal dithiols and prevent intermolecular disulfide 
15 formation. The Fab' fi-agments generated are flien converted to tWonitrobenzoate (TNB) derivatives. One 
of the Fab'-TNB derivatives is then reconverted to die Fab'-thiol by reduction wifli mercaptoethylamine and - 
is mixed with an equimolar amount of the other Fab'-TNB derivative to form the bispecific antfljo<ty. The 
bispecific antibodies produced can be used as agents for the selective immobilization of enzymes. 

Fab" fragments may be dkectly recovered from E. cott and chemically coupled to form bispecific 
20 antibodies. Shalabyer a/., La^.AM«m:217-225 (1992) describe the production of a foUy humanized 
bispecific antibody F(ab')2 molecule. Each Fab' firagment was separately secreted from£. cott and subjected 
to directed dieroical coupling in vitro to form the bispecific antibody. The bispecific antibody thus formed 
was able to bmd to cells overejqjressing the ErbB2 receptor and normal human T cells, as weD as trigger die 
lytic activity of human cytotoxic lymphocytes agamst human breast tumor targets. 
^ . Various technique for making and isolatnig bispecific antibody fragments directly from recombmant 

ceU culture have also been described. For exanq)le. bispecific antibodies have been produced usmg leucme 
zqipers". Kostehiy et al . J. Tmmunol , 148(5) : 1547-1553 (1992). The leucme zipper peptides from the Fos 
and Jun proteins were linked to the Fab' portions of two different antibodies by gene ftision. The antibody 
iHjmoduners were reduced at the hmge region to form monomers and flien le-oxidized to form the antibody 
30 heterodhners. This mefeod can also be utilized for the production of antibody homodhneis. The "diabody " 
technology described by HolUnger et al. , Proc. Natl. Acad. Sci. USA. 90:6444-6448 (1993) has provided 
an alternative mechanism for makmg bispecific antibody fragments. Ihe fragmaits comprise a heavy-cham 
variable domam (VH) connected to a Ilj^-chain variable domam (VL) by a linker which is too short to aUow 
pahmg betwerai the two domams on the same diam. Accordmgly, the VH and VL domams of one fragment 
35 are forced to pak with the conq)lementary VL and VH domains of another fiagmrait, titereby forming two 
antigen-buidmg sites. Anoflier strategy for makmg bispecific antibody fragments by ttie use of single-chain 
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Fv (sFv) dimers has also been reported. See, Gruber et al , J. Immunol., 152:5368 (1994). 

Antibodies with more than two valencies are conteni^lated. For example, trispecific antibodies can 
be prepared. ^ m , T TTnTnnnol.. 147:60(1991). 

Exemplary bispecific antibodies may bind to two different epitopes on a given PRO polypeptide 
herein. Alternatively, an anti-PRO polypeptide arm may be combined with an arm which binds to a 
5 triggering molecule on a leukocyte such as a T-<:ell receptor molecule (e,g., CD2, CD3. CD28, or B7), or 
Fc receptors for IgG (FcgR), such as FcgRI" (CD64), FcgRH (CD32) and FcgRHI (CD16) so as to focus 
cellular defense mechanisms to the cell expressing the particular PRO polypeptide. Bispecific antibodies may 
also be used to localize cytotoxic agents to cells which express a particular PRO polypeptide. These 
antibodies possess a PRO-binding arm and an arm which binds a cytotoxic agent or a radionuclide chelator, 
10 such as EOTUBE, DPTA, DOTA, or TETA! Another bispecific antibody of interest binds the PRO 
polypeptide and further binds tissue factor CTF), 

5. Heteroconiugate Antibodies 

Heteroconjugate antibodies are also within the scope of the present invention, Heteroconjugate 
15 antibodies are composed of two covalently joined antibodies. Such antibodies have, for example, been 

- proposed to target-immune system cells to unwanted cells [U.S. Patent No. 4^676,980],-and for treatment 

of HTV infection [WO 91/00360; WO 92/200373; EP 03089]. It is contenq)lated that the antibodies may be 
prepared m ^dtro using known methods in synthetic protein chemistry, including those involviag crosslinking 
agents.. For example, immunotoxins may be constructed using a disulfide exchange reaction or by forming 
20 a thioether bond. Examples of smtable reagents for this purpose include iminothiolate and 
me£hyl-4-mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 4,676,980. 

6. Effector Function Eneaneering 

It may be desirable to modify the antibody of the invention with respect to effector function, so as 
25 to enhance, e,g. , the effectiveness of the antibody in treating cancer. For example, cysteine residue(s) may 
be introdviced into the Fc region, thereby allowing interchain disulfide bond formation in this region. The 
homodimeric antibody thus generated may have improved internalization capability and/or increased 
complement-mediated cell killing and antibody-dependent cellular cytotoxicity (ADCC). See Caron et aL , 
J. ExD Med.. 176 : 1191-1195 (1992) and Shopes, J. Immunol. , 148: 2918-2922 (1992). Homodimeric 
30 antibodies with enhanced anti-tumor activity may also be prepared using heterobifimctional cross-linkers as 
described in Wolff et al. Cancer Research , 53: 2560-2565 (1993), Alternatively, an antibody can be 
engineered that has dual Fc regions and may hereby have enhanced conq)lement lysis and ADCC 
capabilities. See Stevenson et al , Anti-Cancer Drug Design , 3: 219-230 (1989). 

35 7. Tmmunoc oniugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated to a cytotoxic 
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agent such as a chemoflierapeutic agent, toxin (e.g. . an enzymaticaUy active toxin of bacterial, fimgal. plant, 
or animal origin, or fiagments fbereof), or a radioactive isotope (Le. , a radioconjugate). 

Chemoflierapeutic agents usefiil in the generation of such immunoconju^tes have heea described 
above. EnzymaticaUy active toxins and fragments thereof that can be used include d^htheria A chain, 
nonbinding active fragments of dq)hlheria toxin, exotoxin A chain (from Pseudomonas aeruginosa), ricin 
A chain, abrin A chain, modeccin A chain, alpha-sarcin. Aleurites fordu proteins, dianthin proteins, 
Phytolaca americana proteins (PAPI, PAPH. and PAP-S), moiiiDrdica charantia inhibitor, curcin, crotin, 
sq)aonaria officinalis mhibitor, gelonin, mitogellin. restrictocin, phenomydn. enomycin, and the 
tricothecenes. A variety of radionuclides are available for the production of radioconjugated antibodies. 
Examples include ^'^Bi. "ij, »3»ih, «>Y, and '^Tte. 

Conjugates of the antibody and cytotoxic agent are made usmg a variety of bifimctional 
proteinrcouplmg agents such as N-succniimidyl-3-(2-pyridyldithioI) propionate (SPDP). iminothiolane (TT), 
bifimctional derivatives of imidoesters (such as dimelhyl adipimidate HQ), active esters (such as 
disucdnimidyl suberate), aldehydes (such as glutareldehyde), bis-azido compounds (such as bis 
(p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as 
15 bis-(p-diazoniumbenzoyI)-ethylenediamine), diisocyanates (such as tolyene 2.6-diisocyanate), and bis-active 
fluorine conqwunds (such as l;5Kiifluoro^2,4Kiinitrobenzene). Fbr exan^le,^^^^ 

prepared as described in Vitetta et al.. Science . ^1098 (1987). Carbon-14-labeled 
l-isothiocyanatobenzyl-3-methyldietiiylene triaminepentaacetic acid (MX-iyTPA) is an exenq)lary chelating 
agent for conjugation of radionucleotide to the antibody. See W094/1 1026. 

In another embodiment, the antibody may be conjugated to a "receptor" (such streptavidin) for 
utilization in tumor pretargeting wherein die antibody-receptor conjugate is administered to the patient, 
foUowed by removal of unbound conjugate from the circulation usmg a clearing agent and then administi-ation 
of a "ligand" (e.g. , avidm) that is conjugated to a cytotoxic agent (e.g., a radionucleotide). 

8. Immunoliposomes 
The antibodies disclosed herein may also be formulated as immunolqiosomes. Liposomes 
containing the antibody are prqiared by mefliods known in flie art, such as described in Epstein et al., Proc. 
Nad. Acad. Sci. USA, 82:3688 (1985); Hwang et al., Proc. Nad Acad. Sci. TISA 77:4030 (1980); and 
U.S. Pat. Nos. 4,485,045 and 4,544,545. Liposomes wifli enhanced ckculation time are disclosed m U.S. 
30 Patent No. 5,013,556. 

Particularly useful Uposomes can be generated by the reverse-phase evaporation method with a Upid 
conqjosition comprising phosphatidylcholine, cholesterol, and PEG-derivatized phosphatidyletiianDlamine 
(PEG-PE). Liposomes are extruded tiirough fflters of defined pore size to yield Iqmsomes with flie desired 
diameter. Fab' fragmraits of the antiTjo^ of flie present mvention can be conjugated to fbe liposomes as 
described in Martin et al.. J. Biol. Chem. . 25Z: 286-288 (1982) via a disulfide-interchaoge reaction. A 
diemoflierapeutic agent (such as Doxorubicm) is optionaUy contamed wifliin die Iqwsome. See Gabizon et 
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al., J. National Cancer Inst. . 81f 19V 1484 (1989). 

9. Uses for anti-PRO Antibodies 
The anti-PRO antibodies of the inventionhave various utilities. For exaaqple, anti-PRO antibodies 
may be used in diagnostic assays for PRO, e.g., detecting its expression (and in some cases, differential 
5 expression) in specific ceUs. tissues, or serum. Various diagnostic assay techniques known in flie art may 
be used, such as competitive binding assays, direct or indirect sandwich assays and immunoprecipitation 
assays conducted in eitiier heterogeneous or homogeneous phases [Zola, Monoclonal Antibodies: A Manual 
of Techniques. CRC Press, Inc. (1987) pp. 147-158]. The antibodies used in the diagnostic assays can be 
labeled with a detectable moiety. The detectable moiety should be capable of producing, either direcfly or 
10 indiiectiy, a detectable signal. For exanq)le, tiie detectable moiety may be a radioisotope, such as 'H, "C, 
^S, or '"I, a fluorescent or diemiluminescent confound, such as fluorescfefai isothiocyanate, rhodamine, 
or luciferin, or an enzyme, such as alkaline phosphatase, beta-galactosidase or horseradish peroxidase. Any 
mefliod known in the art for conjugating the antibody to tiie detectable moiety may be employed, including 
tiiose methods described by Hunter et al.. Nature . 144:945 (1962); David et al., Biochemisti^ . 13:1014 
15 (1974): Pain et al. , T Tnimimol. Metli.. 40:219 (1981); and Nygren, J. Histochem. and Cytochem., 30:407 

- (1982). " - ' " ' 

Anti-PRO antibodies also are useful for the afBnity purification of PRO from recombinant ceU 
culture or natiiral sources . In this process . tiie antiTjodies against PRO are immobilized on a suitable support, 
such a Sephadex resin or filter paper, using methods well known in tiie art. The immobilized antibody flien 
20 is contacted with a sample containing tiie PRO to be purified, and fliereafter tiie si^port is washed witii a 
suitable solvent tiiat will remove substantially all flie material in the sample except tiie PRO. which is bound 
to tiie immobilized antibody. Finally, tiie siqjport is washed wifli anotiier suitable solvent fliat will release 

the PRO from the antibody. 

The foUowing examples are offered for illustirative purposes only, and are not intended to limit tiie 

25 scope of the present invention in any way. 

All patent and Uterature references cited in flie present specification are hereby incorporated by 

reference in their entirety. 

N. Pharmaceutical Ctompositions 

30 The active PRO molecules of tiie invention (e.g. , PRO polypeptides, anti-PRO antiTjodies. and/or 

variants of each) as well as otiier molecules identified by tiie screening assays disclosed above, can be 
administered for tiie toreatinent of immune related diseases, in flie fonn of pharmaceutical compositions. 
Therapeutic formulations of flie active PRO molecule, preferably a polypeptide or antibody of flie invention, 
are prepared for storage by mixing flie active molecule having tiie desired degree of purity wifli optional 

35 pharmaceuticaUy acceptable carriers, excipients or stabilizers (Remington's Pharmaceutical Sciences 16tii 
edition, Osol. A. Ed. [1980]), iu tiie form of lyophilized formulations or aqueous solutions. Acceptable 
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carriers, excipients, or stabilizers are nontoxic to recipients at the dosages and concentrations employed, and 
include buffers such as phosphate, citrate, and otiier organic acids; antioxidants including ascorbic acid and 
m^hionine; preservatives (such as octadecyldimethylbenzyl animonium chloride; hexam^onium chloride; 
benzalkonium chloride, benzethonium chloride; phenol, butyl or l^nzyl alcohol; alkyl parabens such as 
methyl or propyl paraben; catechol; r^orcinol; cyclohexanol; 3-pentanol; and m-cresol); low molecular 
weight (less than about 10 residues) polyp^tides; proteins, such as serum albumin, gelatin, or 
immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine, 
glutamine, asparagine, histidine, arginine, or. lysine; monosacdiarides, disaccharid^, and other 
carbohydrate inchiding glucose, mannose, or dextrins; chelating agents such as EDTA; sugars such as 
sucrose, maimitol, trehalose or sorbitol; salt-forming <x)unter-ions such as sodium; metal complexes {e.g, , 
^-protein complexes); and/or non-ionic surfactants such as TWEE^P*, PLURONICS™ or polyethylene 
glycol (PEG). 

Conq}ounds identified by the screening assays disclosed herein can be formulated in an analogous 
manner, using standard techniques well known in the art. 

Lq)ofection5 or liposomes can also be used to deliver the PRO molecule into cells. Where antibody 
fragments are used, the smallest inhibitory fragment which specifically binds to the binding domain of the 
target protein is preferred: For exanq)le,"based"upon the variable region sequences of an antibody, peptide 
molecules can be designed which retain the ability to bind the target protein sequence. Such peptides can 
be synthesized chemically and/or produced by recombinant DNA technology {see^ e, g, , Marasco et al. , Proc. 
Natl. Acad. Sci, USA. 90:7889-7893 £1993]). 

Ihe formulation herein may also contain tnore tiian one active compound as necessary for the 
particular indication being treated, preferably those with complementary activities that do not adversely affect 
each other. Alternatively, or in addition, the conqwsition may comprise a cytotoxic agent, cytokine or 
growth inhibitory agent. Such molecules are suitably present in combination in amoxmts that are effective 
for the purpose intended. 

The active PRO molecules may also be entrapped in microc^sules prepared, for example, by 
coacervation techniques or by interfacial polymerization, for exanq)le, hydroxymethylcellulose or 
gelatin-microcapsules and poly-(methylmethacylate) microc^sides, respectively, in colloidal drug delivery 
systOTS (for exan^)le, liposomes, albumin microspheres, microemulsions, nano-particles and nanocapsules) 
or in macroemulsions. Such techniques are disclosed iu Remington's Pharmaceutical Sciaices 16tb edition, 
Osol, A. Ed, (1980). 

The formulations to be used for in vivo administration must be sterile. This is readily acconq)lished 
by filtration dirough sterile filtration membranes. 

Sustained-release preparations or the PRO molecules may be prepared. Suitable examples of 
sustaioed-release preparations include semipermeable matrices of solid hydrophobic pol3nners containing the 
antibody, which matrices are in the form of sh^>ed articles, ^.g., films, or microc^ules. £xanq)les of 
sustained-release matrices iaclude jwlyesters, hydrogels (for example, poly(2-hydroj^ethyl-methacrylate), 
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or poly(vinylalcohol)), polylactides (U.S. Pat. No. 3,773,919), cx)polymers of L-glutamic acid and 
Y-ethyl-L-glutamate, non-degradable ethylene-vinyl acetate, degradable lactic acid-gjycolic acid copolymers 
such as the LUPRON DEPOT™ (injectable microspheres composed of lactic acid-glycolic acid copoljmer 
andleuprolide acetate), andpoly-D-(-)-3-hydroxybutyric acid. While polymers such as ethylene-vinyl acetate 
and lactic acid-glycolic acid enable release of molecules for over 100 days, certain hydrogels release proteins 
for shorter time periods. When encapsulated antibodies remain in the body for a long time, they may 
denature or aggregate as a result of exposure to moisture at 37**C, resulting in a loss of biological activity 
and possible changes in immunjDgenicity. Rational strategies can be devised for stabilization depending on 
the mechanism involved. For exanq)le, if the aggregation mechanism is discovered to be intermolecular S-S 
bond formation through thio-disulfide interchange, stabilization may be achieved by modifying sulfhydryl 
residues, lyophilizirig from acidic solutions, controlling moisture content, using appropriate additives, and 
developing specific polymer matrix conqwsitions. 

O. Methods of Treatment 

It is contemplated that the polypeptides, antibodies and other active compoimds of the present 
invention may be used to treat various immune related diseases and conditions, such as T cell mediated 
— diseases , including those characterized by infiltration of inflammatory cells iato a tissue, stimulation of T-cell 
proliferation, inhibition of T-cell proliferation, increased or decreased vascular permeability or the inhibition 
thereof. 

Bxemplary conditions or disorders to be treated with the polypeptides, antibodies and other 
compoimds of the invention, include, but are not limited to systemic lupus erythematosis, rheumatoid 
arthritis, juvenile chronic arthritis, osteoarthritis, spondylparthropathies, systemic sclerosis (scleroderma), 
idiopathic inflammatory myopathies (dermatomyositis, polymyositis), Sjogren's syndrome, systemic 
vasculitis, sarcoidosis, autoimmune hemolytic anemia (immune pancytopenia, paroxysmal nocturnal 
hemoglobinuria), autoimmune thrombocytopenia (idiopathic thrombocytopenic purpura, immune-mediated 
thrombocytopenia), thyroiditis (Grave's disease, Hashimoto's thyroiditis, juvenile lyn^hocytic thyroiditis, 
atrophic thyroiditis), diabetes meUitus, immune-mediated renal disease (glomerulonephritis, tubulointerstitial 
nephritis), demyelinating diseases of the central and peripheral nervoiis systems such as multiple sclerosis, 
idiopathic demyelinating polyneuropathy or Guillain-Barre syndrome, and chronic inflammatory 
demyelinating polyneuropathy, hepatobiliary diseases such as infectious hepatitis (hepatitis A, B, C, D, E 
and other non-hepatotropic viruses), autoinmaune chronic active hepatitis, primary biliary cirrhosis, 
granulomatous hepatitis, and sclerosing cholangitis, inflammatory bowel disease (ulcerative colitis: Crohn's 
disease), gluten-sensitive enteropathy , and Whipple's disease, autoimmune or immune-mediated skin diseases 
iocluding bullous skin diseases, erythema multiforme and contact dermatitis, psoriasis, allergic diseases such 
as asthma, allergic rhinitis, atopic dermatitis, food hypersensitivity and urticaria, nnmunologic diseases of 
the lung such as eosinophiUc pneimionias, idiopathic pulmonary fibrosis and hypersensitivity pneumonitis, 
transplantation associated diseases including graft rejection and graft -versus-host-disease. 
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In systemic hxpus erytbematosus, the central mediator of disease is fee production of auto-reactive 
antibodies to self proteins/tissues and the subsequent generation of mmune-mediated inflammation. 
Antibodies either directly or indirectly mediate tissue injury. Tliough T lynq)hocyt^ have not been shown 
to be directly involved in tissue damage, T lynq)hocyt^ are required for the development of auto-reactive 
antibodies. The gemsis of the disease is thus T lyn]5)hocyte dependent. Multiple organs and systems are 
5 affected clinicaUy including kidney, lung, musculoskeletal system, mucocutaneous, eye, central nervous 
system, cardiovascular system, gastrointestinal tract, bone marrow and bl{K)d, 

Rheumatoid arthritis (RA) is a chronic systemic autoimmune inflammatory disease that mainly 
involves the synovial membrane of multiple jomts with resultant injury to the articular cartilage. The 
pathogenesis is T lynq)hocyte dependent and is associated with the production of rheumatoid factors, 
10 auto-antibodies dkected .against self IgG, with fee resultant fonnation of immune complexes feat attain high 
levels in joint fluid and blood. Ih^e con^lexes in fee joint may induce fee marked injBltrate of lym5)hocytes 
and monocytes mto fee synovium and subsequent marked synovial changes ; fee joint space/fluid if infiltrated 
by similar cells, wife fee addition of numerous neutrophils. Tissues affected are primarily fee joints, often 
in symmetrical pattern. However, extra-articular disease also occurs in two major forms. One form is fee 
15 development of extra:-articular lesions wife ongoing progressive joint disease and typical lesions of 

~" —puhnonary fibrosisrvasculitis,-and cutaneous ulcers. The second form of extra-articular-disease is fee so 

called Felty 's syndrome which occurs late in fee RA disease course, sometimes after joint disease has become 
quiescent, and involves fee presence of neutropenia, thromboc^penia and splenomegaly. This can be 
accon^anied by vascuhtis in multiple organs wife formations of infarcts, skin ulcere and gangrene. Patients 
20 often also develop rheumatoid nodules in fee subcutis tissue overlying affected joints; fee nodules late stage 
have necrotic centers surrouiKied by a mixed inflammatory cell infiltrate. Ofeer manifestations which can 
occur in RA include: pericarditis, pieuritis, coronary arteritis, intestitial pneimionitis wife puhnonary 
fibrosis, keratoconjunctivitis sicca, and rhematoid nodules. 

Juvenile chronic arthritis is a (dironic idiopafeic inflammatory disease which begins often at less than 
25 16 years of age. Its phenotype has some similarities to RA; some patients which are rhematoid factor 
positive are classified as juvenile rheumatoid arferitis. The disease is sub-classified into three major 
categories: pauciarticular, polyarticular, and systemic. The arthritis can be severe and is typically 
destructive and leads to joint ankylosis and retarded growfe. Ofeer manifestations can include chronic 
anterior uveitis and systemic amyloidosis. 
30 Spondyloarthropathies are a groixp of disorders wife some common clinical features and fee common 

association wife fee expression of HLA-B27 gene product. The disorders include: ankylosing sponyhtis, 
Reiter's syndrome (reactive arthritis), arthritis associated wife inflammatory bowel disease, spondylitis 
associated wife psoriasis, juvenile ons^ spondyloarthropafey and undifferentiated spondyloarferopafey. 
Distinguishing features include sacroileitis wife or without spondylitis; inflammatory asymmetric arthritis; 
35 association wife HLA-B27 (a serologicaUy definai aUele of the HLA-B locus of class I MHC); ocular 
inflammation, and absence of autoantibodies associated wife ofeer rhmnatoid disease. The cell most 
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implicated as key to induction of the disease is the CDS"** T lymphocyte, a cell which targets antigen 
presented by class I MHC molecules. CDS**" T cells may react against the class I MHC allele HLA-B27 as 
if it were a foreign peptide expressed by MHC class I molecules. It has been hypo&esized that an epitope 
of HLA-B27 may mimic a bacterial or other microbial antigenic epitope and thus induce a CDS^ T cells 
response. 

5 Systemic sclerosis (scleroderma) has an unknown etiology. A hallmark of the disease is induration 

of the skin; likely this is induced by an active inflammatory process. Scleroderma can be localized or 
systemic; vascular lesions are common and endothelial cell injury in the microvasculature is an early and 
important event in the development of systemic sclerosis; the vascular injury may be immune mediated. An 
immunologic basis is nnplied by the presence of mononuclear ceil infiltrates in the cutaneous lesions and the 

10 presence of anti-nuclear antibodies in many patients. ICAM-1 is. often upregulated on the cell surface of 
fibroblasts in skin lesions suggesting that T cell interaction with these cells may have a role in the 
pathogenesis of the disease. Other organs involved include: the gastrointestinal tract: smooth muscle atrophy 
and fibrosis resulting in abnormal peristalsis/motility; kidney: concentric subendothelial intimal proliferation 
affecting small arcuate and interlobular arteries with resultant reduced renal cortical blood flow, results in 

15 proteinuria, azotemia and hypertension; skeletal muscle: atrophy, interstitial ^brosis; inflammation; lung: 

interstitial pneumonitis and interstitial-fi^^ contraction band necrosis,~scarring/fibrosis. 

Idiopathic inflammatory myopathies including dermatoroyositis, polymyositis and others are 
disorders of chronic muscle inflammation of unknown etiology resulting in muscle weakness. Muscle 
injury/inflammation is often symmetric and progressive. Autoantibodies are associated with most forms, 

20 These myositis-specific autoantibodies are directed against and inhibit the function of components, proteins 
and RNA's, involved in protein synthesis, 

Sjogren' s syndrome is due to immune-mediated inflammation and subsequent functional destruction 
of the tear glands and salivary glands. The disease can be associated with or accompanied by inflammatory 
connective tissue diseases. The disease is associated with autoantibody production against Ro and La 

25 antigens, both of which are small RNA-protem complexes. Lesions result in keratoconjunctivitis sicca, 
xerostomia, with other manifestations or associations mcluding bilary cirrhosis, peripheral or sensory 
neuropathy, and palpable purpura. 

Systemic vasculitis are diseases in which the primary lesion is inflammation and subsequent damage 
to blood vessels which results in ischemia/necrosis/degeneration to tissues siqjpMed by the affected vessels 

30 and eventual end-organ dysfunction in some cases. Vasculitides can also occur as a secondary lesion or 
sequelae to other immune-inflanamatory mediated diseases such as rfieumatoid arthritis, systemic sclerosis, 
etc., particularly in diseases also associated with the formation of inomune complexes. Diseases in the 
primary systemic vasculitis group includef systemic necrotizing vasculitis: polyarteritis nodosa, allergic 
angiitis and granulomatosis, polyangiitis; Wegener's granulomatosis; lyn^homatoid granulomatosis; and 

35 giant cell arteritis. Miscellaneous vasculitides include: mucocutaneous lymph node syndrome (MLNS or 
Kawasaki's disease), isolated CNS vasculitis, Behet's disease, thromboangiitis obliterans (Buerger's disease) 
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and cutaneous necrotizing venulitis. The pathogenic mechanism of most of the types of vascuUtis listed is 

beUevedtobeprimarilyduetothedepositionofimmunogIobidincon5)lexesintbev«^^ 

induction of an inflammatory response either via ADCC. complement activation, or both. 

Sarcoidosis isacondition of miknown etiology which is characterized by the presence^ 
gramdomas in nearly any tissue in the body; involvement of the lung is most common. Tho pathogenesis 
mvolves the persistence of activated macrophages and lymphoid cells at sites of the disease with subsequent 
chronic sequelae resultant from fee release of locally and systemically active products released by diese cell 



types 



10 



15 



20 



25 



30 



35 



AutoimnumehemolyticanemiaincludiAgautoimmunehemolyticanemia, immunepancytopenia and 
paroxysmal noctural hemoglobinuria is aresultofproductionofantiixKiies that react with-antigens expressed 
on the surface of red blood cells (and in some cases other blood, cells mcludmg platelets as weU) and is a 
reflection of the removal of those antibody coated cefls via complement mediated lysis and/or 
ADCC/Fc-rec€j>tor-mediated mechanisms. 

In autohmnune thrombocytopenia inchidmg thrombocytopenic purpura, and immune-mediated 
thrombocytopenia in other clmical settmgs , platdet destruction/removal occurs a^ 

or complement attaching to platelets and subsequent removal by complement lysis. ADCC or FC-receptor 

— mediated-mechanisms. - , _„ _ „ 

ThyroiditisincludiEgGrave'sdisease.Hashhnoto'sthyroiditis.juvenilelyn^^^^ ^ 
atrophic thyroiditis, are the result of an autohmmme response agamst thyroid antigens with production of 
antibodies that react with protems present m and often specific for the thyroid gland. E;q«.rimental models 
exist including spontaneous models: rats (BUF and BB rats) and chickens (obese chicken stram); mducible 
models: immmiizationof animals witheitfaerthyroglobulm.thyroidmicrosomalaM^ 

Type I diabetes meUitus or insulin^ependent diabetes is the autohnmune destruction of pancreatic 
islet cells; this destruction is mediated by auto-antfljodies and auto-reactive T cells. AntOKKhes to msulm 
or the insulm receptor can also produce the phenotype of msulm-non-responsiveness. 

Immune mediated renal diseases, mcluding glomerulonephritis and tubulomterstWal nq,hritis. are 
the result of antibody or T lymphocyte mediated injury to renal tissue either direcfly as a result of the 
production of autoreactive antibodies or T cells against renal antigens or indirectly as a result of the 
deposition of antibodies and/or hmnmie con^lexes m the kidney that are reactive agamst other, non-renal 
antigens. Thus other immune-mediated diseases that result in the formation of immmi^KX)mplex« 
mducehnmunemediatedrenaldiseaseasanmdirectsequelae. Both direct and mdirect immune mechanisms 
resultminflammatoryrespomethatproduces/mduceslesiondevdopmeminrenaltissu^^ 
function impairment and m some cases progression to renal failure. Both humoi^ and cellular mmume 
mechanisms can be mvolved in the pathogenesis of lesions. 

Demyelmalmg diseases of the c«itral and peripheral nervous systems, mchidmg Multiple Sclerosis; 
idiopathic demyelinatmg polyneuropathy or Guillain-Barr6 syndrome; and Chronic Mlammatoi^ 
Demyelinating Polyneuropathy . are beheved to have an autoimmmie basis and result m 
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as a result of damage caused to oligodendrocytes or to myelin direcdy. In MS there is evidence to suggest 
■ibat disease induction and progression is dependent on T lymphocytes. Multiple Sclerosis is a demyelinating 
disease that is T lyn?)hocyte^iependent and has either a relapsing-remitting course or a chronic progressive 
course. The etiology is unknown; however, viral infections, genetic predisposition, environment, and 
autoimmunity dl contribute. Lesions contain mfiltrates of predominantly T lyn5)hocyte mediated, microgjial 
5 cells and infiltrating macrophages; CD4*T lymphocytes are the predominant cell type at lesions. The 
mechanism of oUgodendrocyte ceU death and subsequent demyeUnation is not known but is likely T 
lymphocyte driven. 

Inflammatory andFibrotic Lung Disease, including Eosinophilic Pneumonias; Idiopathic Puhnonary 
Fibrosis, and Hypersensitivity Pneumonitis may involve a disregulated immune-inflammatory response. 
10 Inhibition of that response would be of ther^udc benefit. 

Autohnmune or hnmune-mediated Skin Disease including Bullous Skin Diseases, Erythema , 
Multiforme, and Contact Dermatitis are mediated by auto-antibodies, the genesis of which is T 
lymphocyte-dependent. 

Psoriasis is a T Ijraphocyte-mediated infiamomatory disease. Lesions contain infiltrates of T 
15 lymi*iocytes, macrophages and antigen processing cells, and some neutrophils. 

. Allergic diseasesrhicluding asthma; aUergi&rhuutis; atopic dermatitis; food hypersensiti^^ 

urticaria are T lymphocyte dependent. These diseases are predommantly mediated by T lymphocyte induced 
inflammation, IgE mediated-inflammation or a combmation of both. 

Transplantation associated diseases, mcludmg Graft rejection and Graft-Versus-Host-Disease 
20 (GVHD) are T lymphocyte-dependent; inhibition of T lyn5>hocyte fimction is ameliorative. 

Other diseases m whidi intervention of the immune and/or inflammatory response have benefit are 
infectious disease including but not Ihnited to viral infection (includmg but not limited to AIDS, hepatitis A. 
B. C. D. B and herpes) bacterial mfection. fungal infections, and protozoal and parasitic mfections 
(molecules (or derivatives/agonists) which stimulate the MLR can be utilized therapeutically to enhance the 
25 immuneresponsetomfectious agents), diseasesof immunodeficiency (molecules/derivatives/agonists) which 
' . sthnulate the MLR can be utilized therapeutically to enhance the unraune response for conditions of mherited. 
acquired, mfectious induced (as in HIV infection), or iatrogenic (i.e.. as from chemotherapy) 
immunodeficiency, and neoplasia. 

It has been demonstrated that some human cancer patients develop an antibody and/or T lymphocyte 
30 response to antigens on neoplastic cells. It has also been shown m animal models- of neoplasia that 
enhancement of the unmune response can result in rejection or regression of that particular neoplasm. 
Molecules that enhance the T lynqjhocyte response in the MLR have utility in vivo m enhancing the hnmune 
response agamst neoplasia. Molecules which enhance the T lymphocyte proliferative response in the MLR 
(or small molecule agonists or antibodies that affected the same receptor in an agonistic fashion) can be used 
35 therapeutically to treat cancer. Molecules that inhibit the lymphocyte response in the MLR also function in 
vivo during neoplasiato suppress flieunrauneresponse to a neoplasm; such molecules can either be expressed 
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by the neoplastic cells themselves or their expression can be induced by the neoplasm in other cells, 
AiUagonism of such inhibitory molecules (either with antibody, small molecule antagonists or other means) 
enhances immune-m^iiated tumor rejection. 

Additionally, inhibition of molTOules widi proinflanamatory properties may have therapeutic benefit 
in reperfusion injury; stroke; mycK^ardial infarction; atherosclerosis; acute lung injury; hemorrhagic shock; 
bum; sepsis/septic shock; acute tubular necrosis; endometriosis; degenerative joint disease and pancreatis. 
The conq>ounds of the present invention, e,g, , polyp^tides or antibodies, are administered to a mammal, 
preferably a human, in accord with known methods, such as intravenous administration as a bolus or by 
continuous infusion over a period of time, by intramuscular, intraperitoneal, intracerobrospinal, 
subcutaneous, intra-articular, intrasjmovial, intrathecal, oral, topical, or inhalation (intranasal, 
intrapulmonary) routes. Intravenous or inhaled administration of polypeptides and antibodies is preferred. 
In immunoadjuvant ther^y, o&er therapeutic regimens, sudi administration of an anti-<:ancer agent, may 
be combined with the administration of the proteins, antibodies or conqjounds of the instant invention. For 
example, the patient to te treated with a the immunoadjuvant of the invention may also receive an anti-cancer 
agaat (chemotherapeutic agent) or radiation therapy. Preparation and dosing schedules for such 
chemother^jeutic agents may be used according to manufacturers' instructions or as determined en5)irically 
by-the-skilled practitioner. Preparation and dosing schedules-for such chemotherapy are also described in 
Chemotherapy Service. Ed., M.C. Perry, Williams & WiUdns, Baltimore, MD (1992). The 
chemotherapeutic ag^t may precede, or follow adininistration of the immunoadjuvant or may be given 
simultaneously therewith. Additionally, an anti-oestrogen conq>ound such as tamoxifen or an 
anti-progesterone such as on^ristone (see^ BP 616812) may be given in dosages known for such molecules. 
It may be desirable to also administer antibodies against other immune disease associated or tumor associated 
antigens, such as antibodies which bind to CD20, CDl la, CD18, ErbB2, EGFR, ErbB3, ErbB4, or vascular 
endothelial factor (VEGF), Alternatively, or in addition, two or more antibodies binding the same or two 
or more different antigens disclosed herein may be coadministered to the patient. Sometime, it may be 
beneficial to also administer one or more cytokines to the patient. In one embodiment, the PRO polypeptides 
are coadministered with a growth inhibitory agent. For example, the growth inhibitory agent may be 
administered first, followed by a PROpolyi)eptide. However, simidtaneous administration or adininistration 
first is also contemplated. Suitable dosages for the growth inhibitory agent are those presently used and may 
be lowered due to the combined action (S3mergy) of the growth inhibitory agent and the PRO polyp^tide. 
*For the treatinent or reduction in the severity of immune relate disease, the appropriate dosage of an a 
'conq>ound of the invention will depend on the type of disease to be treated, as defined above, the severity 
and course of the disease, whether the agent is administered for preventive or therapeutic purposes, previous 
ther^y, the patient's clinical history and response to the compoxmd, and the discretion of flie attending 
physician. Tlie conqx)und is suitably administered to the patient at one time or over a series of treatments. 

For example, depending on the type and severity of the disease, Bbout 1 mg/kg to 15 mg/kg (e.g. , 
0.1-20 mg/kg) of polypeptide or antibody is an initial candidate dosage for administration to tiie patieot, 
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whether, for example^ by one or more separate administrations, or .by continuous infusion. A typical daily 
dosage might range from about 1 mg/kg to 100 mg/kg or more, depending on the factors mentioned above. 
For repeated administrations over several days or longer, depending on the condition, the treatment is 
sustained until a desired suppression of disease symptoms occurs. However, other dosage regimens may be 
useful. The progress of this therapy is easily monitored by conventional techniques and assays. 

5 

P. Articles of Manufacture 

In another embodiment of the invention, an article of manufacture containing materials (e.g., 
comprising a PRO molecule) useful for the diagnosis or treatment of the disorders described above is 
provided. The article of nianiifacture con^rises a container and an instruction. Suitable containers include, 

10 for example, bottles, vials, syringes, and, test tubes. The containers may be formed from a variety of 
materials such as glass or plastic. The container holds a con^ositipn which .is effective for diagnosing or 
treating the condition and may have a sterile access port (for example the container may be an intravenous 
solution bag or a vial having a stopper pierceable by a hypodermic injection needle). The active agent in the 
composition is usually a polypeptide or an antibody of the invention. An instruction or label on, or 

IS associated with, the container indicates that the con^sition is used for diagnosing or treating the condition 
of choice. — The article^ of- manufacture may further comprise a second container -comprising a 
pharmaceutically-acceptable buffer, such as phosphate-buffered saline, Ringer*s solution and dextrose 
solution. It may further include other materials desirable from a commercial and user stan(^int, including 
other buffers, diluents, filters, needles, syringes, and package inserts with instructions for use. 

20 

Q. Diagnosis and Prognosis of TTnmune Related Disease 

Cell surface proteins, such as proteins which are overejqpressed in certain immune related diseases, 
are excellent targets for drug candidates or disease treatment. The same proteins along with secreted proteins 
encoded by the genes an:q)lifred in immune related disease states fmd additional use in the diagnosis and 
prognosis of these diseases. For example, antibodies directed against the protein products of genes an^lified , 
in multiple sclerosis, rheumatoid arthritis, inflammatory bowel disorder, or another immune related disease, 
can be used as diagnostics or prognostics. 

For exanq)le, antibodies, including antibody fragments, can be used to qualitatively or quantitatively 
detect the e>q)ression of proteins encoded by anq)lified or overexpressed genes ("marker gene products"). 
The antibody preferably is equipped with a detectable, e.g. , fluorescent label, and binding can be monitored 
by light microscopy, flow cytometry, fluorimetry, or other techniques known in the art. These techniqujes 
are particularly suitable, if the overexpressed gene encodes a cell surface protein Such binding assays are 
performed essentially as described above. 

In situ detection of antibody binding to the marker gene products can be performed, for example, 
by immunofluorescence or immunoelectron microscopy. For this purpose, a histological specimen is 
removed from the patient, and a labeled antibody is applied to it, preferably by overlaying the antibody on 
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a biological saii5)ie. This procedure also aUows for determining the distribution of the marker gene product 
in the tissue exaniined. It will be apparent for fliose skiUed m the art that a wide variety of histological 
methods are readily available for in situ d^ection. 

The following exanq>les are offered for illustrative purposes only, and are not intended to Umit the 
scope of the present invention in any way, 

5 All patent and literature references cited in the present specification arc hereby incorporated by 

reference in their entirety. 

EXAMPLES 

CommerciaUy available reagents referred to in the exan5)les were used accordmg to manufacturer's 
10 instructions unless otherwise indicated. Hie source of those cells identified in the following exan^les, and 
throughout the ^)ecification, by ATCC acc^sion numbers is the American Type Culture CoUection, 
Manassas, VA. 

^ EXAMPLE 1 

15 Isolation of cDNA Qones Encoding Human PRQ1Q31 

_ The extraceUular domain (EGD) sequences (incliidin 
known secreted proteins from the Swiss-Prot pubHc protein database were used to search caressed sequence 
tag (EST) databases. The EST databases included public EST databases ie,g. , GenBank, MerckAVash U.) 
and aproprietary EST DNA database (LIFESEQ*, Incyte Pharmaceuticals, Palo Alto, CA). Thesearchwas 
20 performed usmg the conq>uter program BLAST or BLAST2 (Altshul et al,. Methods in F.Ti Tvmologv, 
266:460-480 (1996)) as a comparison of the ECD protem sequences to a 6 frame translation of the EST 
sequence, Hiose coniparisons resulting in a BLAST score of 70 (or m some cases, 90) or greater that did 
not encode known proteins were clustered and assembled into consensus DNA sequences with the program 
"phrq)" (Phil Green, University of Washmgton, Seattie, Washington). 
. ^ imtM virtual sequence fragment (consensus assembly) was assembled relative to other EST 

sequences using phrap. The initial consensus DNA sequence was extended usmg reputed cycles of BLAST 
and phrap to extend the consensus sequence as far as possible using the sources of EST sequences discuss^ 
above. Thte r^ults of this consensus assembly is referred to as DNA47332. 

^ One sequence coE[^)rismg the consensus assembly, W74558 (clone 344649) was further examined, 
30 The sequence was obtamed from title IMAGE consortium and analyzed. Lennon et al. , Genomics. 33: 151 
(1996). DNA sequencing gave the fidl-length DNA sequence for PRO1031 [herein designated as 
DNA59294-1381] (SEQ ID NO:l) and the derived PRO1031 protein sequence (UNQ516)(SEQ ID NO: 2). 

Hie entire xmcl^Ude sequence of DNA59294-1381 is shown in Figure 1 (SEQ JD NOrl). Qone 
DNA59294-1381 contains a single open reading frame with an ^parent translational initiation site at 
35 nucleotide positions 42-44 and endujg at the stop codon at nucleotide positions 582-584 (Figure 1 ; SEQ ID 
NO:l), The predicted polypeptide precureor is 180 amino acids long (Figure 2; SEQ ID NO:2). Hie 
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full-length PRO1031 (UNQ516) protein shown in Figure 2 (SEQ ID NO:2) has an estimated molecular 
weight of about 20,437 daltons and a pi of about 9.58. Clone DNA59294-1381 has been deposited with the 
ATCC, and has been assigned deposit number 209866. In the event of any sequencing irregularities or errors 
with the sequences provided herein, it is understood that the deposited clone contains the correct sequence 
for DNA59624-1381 {SEQ ID NO: 1). Furthermore, the sequences provided herein are the result of known 
5 sequencing techniques . 

Analysis of the ammo acid sequence of the full-length PRO1031 polypeptide (UNQ516)(SEQ ID 
NO:2) suggests that it is a novel interleukin-17 homolog, herein designated as H^ITB. 

Further analysis of the amino acid sequence of SEQ ID NO:2 reveals that the putative signal peptide 
is at about ammo acids 1-20 of SEQ ID NO:2. An N-glycosylation site is at about anuno acids 75-78 of SEQ 
10 IDNO:2. A region haviiig sequence identity with IL-17 is at about amdbao acids 9 The correspondmg 

nucleotides can be routinely determined given the sequences provided herein. 

; EXAMPLE 2 

Tsolation of cDNA clones Encoding Hunian PR01122 

15 An expressed sequence tag (EST) DNA database (LEFESEQ*, Incyte Pharmaceuticals, Palo Alto, 

. _ CA) was searched and an EST was identified. TheEST-was^I^ 1347523 also called DNA49665. Based 

on DNA49665, oligonucleotides were synthesized: 1) to identify by PGR a cDNA library that contained the 
sequence of mterest, and 2) for use as probes to isolated a clone of the full-length coding sequence for the 
PROI122. [e.g., Sambrook et al,. Molecular Cloning: A Laboratorv Manual (New York: Cold Spring 

20 Harbor Laboratory Press, 1989); Dieffenbach et al,, PCR Primer : A Laboratorv Manual (Cold Spring 
Harbor Laboratory Press, 1995)]. 

Forward and reverse PCR primers generally range from 20 to 30 nucleotides and are often designed 
to give a PCR product of about 100-1000 bp in length. The probes sequences are typically 40-55 bp in 
length. In some cases, additional oligonucleotides are synthesized when the consensus sequence is greater 

25 than about 1-1.5 kpb. In order to screen several libraries for a full-length clone, DNA from the libraries was 
screened by PCR amplification, as per Ausuble et al , Current Protocols in Mo lecular Biology, with the PCR 
primer pair. A positive library was then used to isolate clones encodmg the gene of interest usmg the probe 
oligonucleotide and one of the primer pairs. 

PCR primers (forward, reverse and hybridization) were synthesized: 

30 forward PCR primer: 5'-ATCCACAGAAGCTGGCCTTCGCCG-3' (SEQ ID NO: 19) 
reverse PCR primer: 5'-GGGACGTGGATGAACTCGGTGTGG-3' (SEQ ID NO:20) 
hybridization probe: 

5*-TATCCACAGAAGCTGGCCTTCGCCGAGTGCCTGTGCAGAG-3* (SEQ ID NO:21), 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 
35 screened by PCR amplification with the PCR primer pair identified above. A positive hT)rary was then used 
to isolate clones encoding the PR01122 gene using the probe oligonucleotide and one of the PCR primers. 
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RNA for construction of the cDNA libraries was isolated fiom human fetal kidney tissue. The 
cDNAlibraries used to isolate the cDNA clones were constructed usingstandard methods using commerciaUy 
avaflable reagents such as those from Mvitrogen. San Diego, CA. The cDNA was primed with oligo dT 
containing a NotI site, linked with blunt to Sallhemifcinased adaptors, cleaved with Notl. sized appropriately 
by gel electrophoresis, and cloned in a defined orientation into a suitable cloning vector (such as pRKB or 
pRKD; pRK5B is a precursor of pRK5D that does not contain the Sfil site; see, Hohnes et al.. Science. 235: 
1278-1280 (1991)) in flie unique Xhol and Notl sites. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
PR01122 [herein designated as DNA62377-1381-1](SEQ ID NO:3) and the derived protein PR01122 
sequence (UNQ561)(SEQ ID NO:4). 

The entire nucleotide sequence of DNA62377-1381-1 (SEQ ID NO:3) is shown in Figure 3 (SEQ 
IDNO:3). aoneDNA62377-1381-l (SEQ ID NO:3) contains a single open reading frame with an apparent 
translational initiation site at nucleotide positions 50-52 and ending at Ihe stop codon at nucleotide positions 
641-643 of SEQ ID NO:3 (Figure 3). The predicted polypeptide precursor is 197 amino acids long (Figure 
4: SEQ ID NO:4). The full-lengOi PROl 122 protein shown in Figure 4 (UNQ561XSEQ ID NO:4) has an 
estimated molecular wei^Jit of about 21765 dallons and a pl of about 8.53. Qone DNA62377-1381-1 has 
been deposited with &e ATCC on December 227 1998 and has been assigned deposit number 203552; It is- 
understood that in the event or a sequencii^ irregularity or error in the sequences provided herein, the correct 
sequence is the sequence deposited. Futhermore. all sequences provided herein are the result of known 
sequencing techniques. 

Analysis of flie amino acid sequence of the isolated ftdl-length PR01122 {UNQ561) suggests that 
it possesses similarity with IL-17, thereby mdicating that PROl 122 (UNQ561) may 'be a novel cytokine and 
is herein designated 1I^17C. Hgure 4 (SEQ ID NO:4) also shows the proximate locations of the signal 
pqptide, leucine zipper pattern, and a region having sequence identity wifli IL-17. 
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EXAMPLE 3 

Isolation o f cDNA clones Encoding Human PRO10272 
The extracellular domain (BCD) sequences (indudmg the secretion signal sequence, if any) from 
about 950 known secreted proteins fix)m the Swiss-Prot public database were used to search genomic DNA 
sequences from GenBank. The search was performed using the compaLr program BLAST or BLAST2 
[Altschul et al.. Methods in EnTymolofry,, 266:460480 (1996)] as a comparison of the ECD prot^m 
sequences to a 6 frame translation of the EST sequences. Those conq)arisons resulting m a BLAST score 
of 70 (or m some cases, 90) or greater that did not encode known proteins were clustered and assembled info 
consensus DNA sequences with Ihe program "phr^" (Phil Green, University of Washington. Seattle, 
Washington). 

A consensus DNA sequence was Assembled relative to other EST sequaices usmg phr^ as described 
above. This consensus sequence is herein designated DNA146646. la some cases, the consensus sequence 
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derives ftom an intennediate consensus DNA sequence which was extended using repeated cycles of BLAST 
and phrap to extend that intermediate consensus sequence as far as possible using the sources of EST 

sequences discussed above. 

Based on the DNA146646 consensus sequence, oligonucleotides were synthesized: 1) to identify by 
PGR a cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of 
the full-lenglh coding sequence for PROi0272. Forward and reverse PGR primers generally range from 20 
to 30 nucleotides and are often designed to give a PGR product of about 100-1000 bp in lengfli. The probe 
sequences are typicaUy 40-55 bp in length. In some cases, additional oUgonucleotides are synthesized when 
the consensus sequence is greater than about 1-1 .5kbp. In order to screen several Ubraries for a full-length 
clone, DNA from the Ubraries was screened by PGR amplification, as per Ausubel et al. , Current Protocols 
in Molecular BiolQgv. swpra. with the PGR primer pair. A positive hTjrary was then used to isolate clones 
encoding the gene of interest using flie probe oligonucleotide and one of the primer pairs. 
PGR primers (forward and reverse) were sjnnthesized: 
forward PGR primer: 

5'-GTrGCA'ITCTrGGGAATGGTGATGGGA-3' (SEQIDNO:22) 

reverse PGR primer: , 

5'-GGTGGATGTGGGAGGGTGTGTGTA-3' (SEQIDNO::^) 

Additionally, a synttietic oligonucleotide hybridization probe was constructed from the consensus 
DNA146646 sequence which had the following nucleotide sequence: 
hybridization probe 

5'- GAGGAGCrCGTGAGAGGTGTGCTGGGGTTTGGTGGGGGAGGAGCT -3' (SEQ ID NO: 24) 

RNA for construction of the cDNA libraries was isolated from human testis tissue. The cDNA 
Ubraries used to isolate the cDNA clones were constructed by standard methods using commerciaUy available 
reagents such as those from Invitrogen, San Diego. GA. The cDNA was primed with oUgo dT contaming 
a NotI site. Unked with blunt to Sail hemikinased adaptors, cleaved wifli NotI, sized ^propriately by gel 
electrophoresis, and cloned in a defined orientation into a suitable cloning vector (such as pRKB or pRKD; 
pRK5B is a precursor of pRK5D that does not contain die Sfil site; see, Hohnes et al.. Science . 
253:1278-1280 (1991)) in the unique Xhol and NotI sites. 

DNA sequencmg of the clones isolated as described above gave the fuU-length DNA sequence for 
afidl-lengtfaPRO10272polypeptide(designatedhereinasDNA147531-2821 [FigureS. SEQ ID NO: 5]) and 
flie derived protein sequence for that PRO10272 polypeptide. 

The foil length clone identified above contained a single open reading frame with an apparent 
translational initiation site at nucleotide positions 259-261 and a stop signal at nucleotide positions 790-792 
(Figure 5. SEQ ID NO:5). The predicted polypeptide precursor is 177 anuno acids long, has a calculated 
molecular weight of approximately 20,330 daltons and an estimated pi of approximately 8.78. Analysis of 
die full-length PRO10272 sequence shown in Figure 6 (SEQ ID NO:6) evidences the presence of a variety 
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Of iii5K>rtant polypeptide domains as shown in Figure 6, wherein the locations given for those important 
polyp^tide domains are approximate as described above. Qone DNA14753 1-2821 has been deposited with 
ATCC on January 11, 2000 and is assigned ATCC deposit no. PTA-1185. 

Analysis of tiie anaino acid sequence of the isolated fuU-length PRO10272 suggests ttiat it possesses 
shmlarity with IL-17 and various homolo^ of it, thereby indicating that PR01Q272 may be a novel cytokine 
and is herein d^ignated II^17E. Specifically, an analysis of the Dayhoff database (version 35.45 SwissProt 
35), using the ALIGN-2 sequence ahgnnient analj^is of the full-length sequence shown in Figure 6 (SEQ ID 
N0:6), evidenced sequence ictentity between the PRO10272 amino acid sequence and the foUowing Dayhoff 
sequences: P_Y22197, P_W85620, AF18469_1, P_^Y41762, P_Y28235, P_W97350, P_Y22198, P_Y28236, 
P_W28514, P_W13651. 



EXAMPLE 4 

Isolation of cDNA gpnes Enc oding a HiiTrtan PR021175 
An expressed sequence tag (EST) DNA database from MerckAVashington University^ was searched 

and an EST was identified which showed homology to Interleukin-17. 

A pool of 50 different human cDNA libraries firom various tissues was used in cloning. The cDNA 

hT>rariesmedto-isolate die cDNA clones encodinghumanPR02I175w^^ 

usmg commercially avattable reagents such as those from Invitrogen, San Diego, CA. The cDNA was 
primed witii oUgo dT contaming a Not! site, hnked with blunt to San hemildnased adaptors, cleaved with 
NotI, sized ^ropriately by gel electrophoresis, and cloned in a defined orientation mto a suitable cloning 
vector (such as pRKB or pRKD; pRK5B is a precursor of pRK5D that does not contain the Sfil site; see, 
Hohnes et al. , Science . 253: 1278-1280 (1991)) in the unique Xhol and Notl. 

OHgonucleotides probes based upon the above described EST sequence were then syntiiesized; 1) 
to identify by PGR a cDNA Hbrary that contained tiie sequence of interest, and 2) for use as probes to isolate 
a clone of the fuU-length coding sequence for PR021 175 . Forward and revei^ PGR primers generally range 
from 20 to 30 nucleotides and are often designed to give a PGR product of about 100-1000 bp in lengOi, The 
probe sequences are typicaUy 40-55 bp m length. In order to scrfeen several Ubraries for a fuU-length clone, 
DNA firom the hT>raries was screened by PGR amplification, as per Ausubel et al., Canent Protocols in 
Molecular Biolop^y, supra, with the PGR primer pan:. A positive library was then used to isolate clones 
encoding the gene of interest using the probe oHgonucleotide and one of the primer pairs. 

The oligonucleotide probes employed were as follows: 
forward PGR primer 5'-GCrGAGTGGGTTGCAGGACAGGG-3' (SEQ ID NO:25) 
reverse PGR primer 5'-CTGCGTGCTTCTGCGGGTGGG-3' (SEQ ID NO:26) 
hybridization probe 

5' CGTTGCGTGTAGAGCGAGGGGTAGGTGAGCATGGGGGTGGGGTGC-3* (SEQID NO:27) 

A full length clone was identified tt^t contamed a single open reading fi^me with an parent 
translational initiation site at nucleotide positions 1-3 and a stop signal at nucleotide positions 607-609 (Figure 
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7, SEQ ID NO:7). The predicted polypeptide precursor is 202 amino acids long, has a calculated molecular 
weight of approximately 21 ,879 daltons and an estimated pi of approximately 9,3. Analysis of the full-length 
PR021175 sequence shown in Figure 8 (SEQ ID N0:8) evidences the presence of a variety of important 
polypeptide domains as shown in Figure 8, wherein the locations given for those in5)ortant polypeptide 
domains are approximate as described above. Chromosome mapping evidences that the PR021175-encoding 
5 nucleic acid maps to 13ql 1 m humans. Qone DNAI73894-2947 has been deposited with ATCC on Jime 20, 
2000 and is assigned ATCC deposit no. PTA-2108. 

Analysis of the amino acid sequence of the isolated full-length PR021 175 suggests that it possesses 
similarity with IL-17, thereby indicating that PR021175 may be a novel cytokine and is herein designated 
IL-17D. Specifically, an analysis of the protem database (version 35.45 SwissProt 35), usmg the ALIGN-2 
10 sequence alignment analysis of the full-length sequence shown in Figure 8 (SEQ ID NO:8), evidenced 
sequence identity between the PR021175 amino acid sequence and the following sequence: AF152099_1. 

EXAMPLES 

Isolation of cDNA Clones Encoding a Human PRO5801 

15 The extracellular domain (BCD) sequences (including the secretion signal sequence, if any) from 

about 950 known secreted proteins-firom the Swiss-Prot public database were used to search EST databases. 

The EST databases included (1) public EST databases (e.g., GenBank) and (2) a proprietary EST database 
(LIFESEQ*, Incyte Pharmaceuticals, Palo Alto, CA). The search was performed using the computer 
program BLAST or BLAST2 [Altschul et aL , Methods mEnzvmologv, 266:460-480 (1996)] as a comparison 

20 of the ECD protem sequences to a 6 frame translation of the EST sequences. Those conq)arisons resulting 
in a BLAST score of 70 (or in some cases, 90) or greater that did not encode known proteins were clustered 
and assembled into consensus DNA sequences with the program "phr^" (Phil Green, University of 
Washington, Seattle, Washington). 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 

25 above. This consensus sequence is herein designated DNAl 05850. In some cases, the consensus sequence 
derives from an mteimediale consensus DNA sequence whidi was extended using repeated cycles of BLAST 
and phrap to extend that intermediate consensus sequence as far as possible using the sources of EST 
sequences discussed above. 

Based on the DNA105850 consensus sequence, oligonucleotides were synthesized: 1) to identify by 

30 PGR a cDNA library tiiat contained the sequence of interest, and 2) for use as probes to isolate a clone of 
the full-length coding sequence for PRO5801 . Forward and reverse PGR primers generally range from 20 
to 30 nucleotides and are often designed to give a PGR product of about 100-1000 bp in length. The probe 
sequences are typically 40-55 bp m length. In some cases, additional oligonucleotides are synthesized when 
the consensus sequence is greater than about 1-1 .5kbp. In order to screen several libraries for a fuU-lengfli 

35 clone, DNA from the libraries was screened by PGR amplification, as per Ausubel et a/. , Current Protocols 
in Molecular Biologv . supra, with the PGR primer pah. A positive library was then used to isolate clones 
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encoding the gene of interest using the probe oligonucleotide and one of the primer pairs. 

PCR primers (forward and reverse) were synthesized: 
forwaidPOlprimerlS'-ACTCCATATlTTCCTACTnmK^ (SEQn>NO:28) 
forward PCR primer 2 5'-CCCAAAGTGACCTAAGAAC-3' (SEQ ID NO:29) 
reverse PCR primer 5'-TCACTGAATTTCTTCAAAACCATTGCA-3' (SEQ ID NO:30) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from Ihe consensus 
DNA105850 sequence which had the following nucleotide sequence 
hybridization probe 

5^TGTGGCAGCGACTGCATCCGACATAAAGGAACAGTTCTGClxnXK:CCACX-3'(SEQmNO:^ 

RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. The cDNA 
Ubrariesusedto isolate the cDNA clones were constructed by standard methods usmg commercially available 
reagents such as those from Invitrogen. San Diego, CA. The cDNA was primed with oUgo dT containing 
a NotI site, linked wilh blunt to SaU hemikmased adaptors, cleaved witii Notl. sized appropriately by gel 
electrophoresis, and cloned in.a defined orientation into a suitable cloning vector (such as pRKB or pRKD; 
pRK5B is a precursor of pRKSD that does not contain the Sfil site; see, Hohnes et cd.. Science' 
15 253:1278-1280 (1991)) in the unique Xhol and Notr sites. 

sequencmg of theclones isolated^as described above gave the full-length DNA sequence-for- 
a fuU-lengtfa PRO5801 polypeptide (designated herein as DNA115291-2681 [Figure 11. SEQ ID NO: 11]) 
and the derived protein sequence for that PRO5801 polypeptide. 

The fiiU length clone identified above contained a single open reading frame with an apparent 
translational initiation site at nucleotide positions 7-9 and a stop signal at nucleotide positions 1513-1515 
(Kgure 12, SEQ ID NO: 12). The predicted polypeptide precursor is 502 amino acids long, has a calculated 
molecular wei^ of approximately 55,884 daltons and an estimated pi of approximately 8.52. Analysis of 
thefuU-lengthPRO5801 sequence shown in Figure 12 (SEQ ID NO: 12) evidences die presence of a variety 
of important polypqrtide domains as shown in Figure 12, >s^erem the locations given for those inqwrtant 
polypeptide domains are approximate as described above. Clone DNAl 15291-2681 has been deposited with 
ATCC on June 8, 1999 and is assigned ATCC deposit no. PTA-202. 

An analysis of the Dayhoff database shows that PRO5801 has sequence similarity to an IL-17 
receptor protein and PRO5801 is also designated herein as II^17RH1 as described in Example 22 of the 
present application. SpecificaUy, an analysis of the Dayhoff database (version 35.45 SwissProt 35), using 
the AlJGN-2 sequence aUgnment analysis of the full-lenglh sequence shown in Figure 12 (SEQ ID NO:12), 
evid«iced sequence identity between the PRO5801 amino acid sequence and the following Dayhoff 
sequences: HSU58917_1. P_W92409, P_W61272, P_W04185, P_W61271, .P_W04184. P_W92408. 
GEN13979. MMU31993_1 and YS02 CAEEL. 
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EXAMPLE 6 

Isolation of cDNA Qones Encoding a Human PR O20040 
An expressed sequence tag (EST) DNA database ( MerckAVashington University) was searched 
and an EST was identified which showed homology to Interleukin 17 receptor. 

RNA for construction of cDNA hbraries was then isolated from a pool of 50 different human 
5 cDNA libraries. The cDNA hbraries used to isolate the cDNA clones encoding human PRO20040 were 
constructed by standard methods using commercially available reagents such as those from Invitrogen, San 
Diego, CA. The cDNA was pruned with oUgo dT containing a NotI site, liidced with blunt to SaU 
hemikinased adaptors, cleaved with Nofl. sized appropriately by gel electrophoresis, and cloned in a defined 
orientation mto a suitable cloning vector (sudi as pRKB or pRKD; pRK5B is a precursor of pRK5D that does 
10 not contain the Sfil site; see, Hohnes et al.. Science . 253:1278-1280 (1991)) in the unique Xhol and Notl. 

Oligonucleotides probes based upon the above described EST sequence were then synthesized: 1) 
to identify by PGR a cDNA library that contained the sequence of interest, and 2) for use as probes to isolate 
a clone of the fiiU-length coding sequence for PRO20040. Forward and reverse PGR primers generally range 
from 20 to 30 nucleotides and are often designed to give a PGR product of about 100-1000 bp in length. The 
15 probe sequences are typicaUy 40-55 bp m length. In order to screen several Ubraries for a full-length clone, 
DNA from the Ubraries was screened by PGR an5)lification.-as per Ausubel fif al., Current Protocols in - 
Molecular Bioloev . supra, with the PGR primer pair. A positive Ubrary was then used to isolate clones 
encoding flie gene of mterest usmg the probe oUgonucleotide and one of the primer pairs. 
The oligonucleotide probes employed were as follows: 
20 forward PGR primer 5'-GGGAGTTGTTGGAGGGCGGG-3' (SEQ ID NO:32) 
reverse PGR primer 5'-GGAGGAGGCAGGTGAGCGAG-3' (SEQ ID NO:33) 
hybridization probe 5'-AGGGAGTGGGTAGAGGATGGGGTGTGGGGGGGG-3' (SEQ ID NO:34) 

A fuU length clone was identified tiiat contamed a smgle open readmg frame wifli an apparent 
translational initiation site at nucleotide positions 233-235 and a stop signal at nucleotide positions 2348-2350 
25 (Figure 13, SEQ' ID NO: 13). The predicted polypeptide precursor is 705 amino acids long, has a calculated 
molecular wei^t of approximately 76,898 daltons and an estimated pi of approximately 6.08 Analysis of 
the full-length PRO20040 sequence shown m Figure 14 (SEQ ID NO: 14) evidences the presence of a variety 
of important polypeptide domains as shown ui Figure 14. wherein the locations given f6r those important 
polypeptide domains are spptoiaamte as described above. Glone DNA164625-2890 has been deposited with 
30 ATGG on March 21, 2000 and is assigned ATGC deposit no. PTA-1535. 

An analysis of the Dayhoff database shows that PRO20040 has sequence sunilarity to an 11^17 
receptor protein and PRO20040 is also designated herem as IL-17RH2 as described m Example 20 of the 
present application. SpeciiflcaUy, an analysis of the Dayhoff database (version 35.45 SwissProt 35), using 
the ALIGN-2 sequence aUgmnent analysis of the full-length sequence shown in Figure 14 (SEQ ID NO: 14), 
35 evidenced sequence identity between the PRO20040 amino acid sequence and tiie followmg Dayhoff 
sequences: HSU58917_1. 
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EXAMPLE? 

Isolatioa of cDNA aones Ricoding a Hmnan PR09877 
DNAl 19502-2789 was identified by applying a proprietary signal sequence finding algorithm 
developed by Genentecb, Inc. (South San Francisco, CA) upon ESTs as well as clustered and assembled EST 
fragments from public {e,g, , GeuBank) and/or private (LIPESEQ*, Inc3rte Phannaceuticals, Inc. , Palo Alto, 
5 CA) databases. The signal sequence algorithm computes a secretion signal score based on the character of 
the DNA nucleotides suxroimding the first and optionally the second methionine codon(s) (ATG) at the 
5 '-end of the sequence or sequence fragment under consideration. The nucleotide following the first ATG 
must code for at least 35 unambiguous amino acids wifliout any stop codons. If the first ATG has the 
required amino acids, the second is not examined. If neither meets the requirement, the candidate sequence 
10 is not scored. In order to determine whether the EST sequence contains an authentic signal sequence, the 
DNA and corresponding amino acid sequences surroimding the ATG codon are scored using a set of seven 
sensors (evaluation parameters) known to be associated with secretion signals. 

Use of the above described signal sequence algorithm allowed identification of an EST cluster 
sequence ficom the LIFESEQ* database, designated herein as CLU42993 . This EST clustet sequence was then 
15 conopared to a variety of expressed sequence tag (EST) databases which included public EST databases (e.g, , 

GenBank>^and a proprietary EST DNA database (LIFESEQ* Incytfr Pharmaceuticals, Palo Alto, CA) to 

identify existing homologies. The homology search was performed using the conqmter program BLAST or 
BLAST2 (Altshul et al.. Methods in Enzvmology, 266:460-480 (1996)). Those comparisons resulting in a 
BLAST score of 70 (or in some cases, 90) or greater that did not encode known proteins were clustered and 
20 assembledintoaconsensusDNAsequencewiththeprogram^phr^" (Phil Green, University of Washington, 
Seatde, Washington). The consensus sequence obtained therefrom is herein designated DNAFROM. 

In light of an observed sequence homology tetween thfe DNAFROM sequence and an EST sequence 
encompassed within clone no. 700536 from the LIFESEQ* database, clone no. 700536 was purchased and 
the cDNA insert was obtained and sequenced. It was found herein that that cDNA insert encoded a 
25 full-length protein. The sequence of this cDNA msert is shown in Figure 15 and is herein designated as 
DNAl 19502-2789. 

Qone DNAl 19502-2789 contams a single open reading frame with an apparent translational 
initiation site at nucleotide iK>sitions 106-108 and ending at the stop codon at nucleotide positions 2107-2109 
(Figure 15; SEQ ID NO:15). The predicted polypeptide precursor is 667 amiiK> acids long (Figure 16). The 

30 full-length PR09877 protein shown in Figure 16 has an estimated molecular weight of about 74,810 daltons 
and a pi of about 9.55. Analysis of the ftiU-lengfli PR09877 sequence shown m Figure 16 (SEQ ID NO: 16) 
evidences the presence of a variety of inqjortant polypeptide domains as shown in Figure 16, wherein the 
locations given for those inq)ortant polypeptide domains are approximate as described above. Clone 
DNAl 19502-2789 has been deposited with ATCC on December 22, 1999 and is assign^i ATCC deposit no. 

35 PTA-1082. 

An analysis of the Dayhoff database shows that PR09877 has sequence similarity to an IL-17 
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receptor protein and PR09877 is also designated herein as IL-17RH3. Specifically, an analysis of -the 
Dayhoff database (version 35.45 SwissProt 35), using the AHGN-2 sequence alignment analysis of the 
full-length sequence shown in Figure 16 (SEQ ID NO: 16), evidenced sequence identity between the 
PR09877 amino acid sequence and the following Dayhoff sequences: P_W61272, HSU58917_1, P_W04185, 
P„W92409, GEN13979, P_W04184, P__W92408, MMU31993_1, P_W61271, and AF090114_1. 

5 

EXAMPLES 

Isolation of cDNA Clones Encoding a Human PRO20026 
The extracellular domain' (BCD) sequences (including the secretion signal sequence, if any) from 
about 950 known secreted proteins from the Swiss-Prot public database were used to search EST databases, 

10, The EST databases included a proprietary EST database (LIFESEQ*, Incyte Pharmaceuticals, Palo Alto, 
CA) . The search was performed using the computer program BLAST or BLAST2 [Altschul et aL , Methods 
inEnzvmologv . 266:460-480 (1996)] as a comparison of the ECD protein sequences to a 6 j&rame translation 
of the EST sequences. Those comparisons resulting in a BLAST score of 70 (or in some cases, 90) or 
greater that did not encode known proteins were clustered and assenibled into consensus DNA sequences with 

15 the program "phrap" (Phil Green, University of Washington, Seattle, Washington). 

A consensus DNA sequence wa& assembled relative to other EST sequences using phrap as^described- 

above. This consensus sequence is herein designated DNA149870. In some cases, the DNA149870 
consensus sequence derives from an intermediate consensus DNA sequence which was extended using 
repeated cycles of BLAST and phrap to extend that intermediate consensus sequence as far as possible using 

20 the sources of EST sequences discussed above. 

Based on the DNA149870 consensus sequence, flip cloning was performed. OUgonucleotides were 
synthesized: 1) to identify by PGR a cDNA library that contained the sequence of interest, and 2) for use as 
probes to isolate a clone of the full-length coding sequence for PRO20026. Forward and reverse PGR 
primers generally range fcom 20 to 30 nucleotides and are often designed to give a PGR product of about 

25 100-1000 bp in length. The probe sequences are typically 40-55 bp in length. In some cases, additional 
oligonucleotides are synthesized when the consensus sequence is greater than about l-1.5kbp. In order to 
screen several libraries for a full-length clone, DNA from the libraries was screened by Flip PGR 
an^lification, as per Schanke et aL^ BioTechniques . 16:414-416 (1994), with the PGR primer pair. A 
positive library was then used to isolate clones encoding the gene of interest using the probe oligonucleotide 

30 and one of the primer pairs. • 
PGR primers (forward and reverse) were synthesized: 
forward PGR primer: 

5'-GGTTGTTTGTGAGTGGAGAGCAGGG-3' (SEQIDNO:35) 
reverse PGR primer 
35 5*-GAGGAAGAGGTGAGGGAGAAGGG -3» (SEQ ID NO: 36) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus 
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DNA149870 sequence wMdi had the following nucleotide sequence 
hybridization probe 

S'^n-ATCrCCCTGCCAGGAGGCCGGAGTGGGGGAGGTCAGAC-S' (SEQ ID NO: 37) 

RNA for construction of the cDNA Ubraries was isolated from human tissue. The cDNA libraries 
used to isolate the cDNA clones were constructed by standard methods using commercially available reagents 
such as those from Invitrogen, San Diego. CA. The cDNA was primed with oligo dT containing a NotI site, 
linked with bhmt to SaUhemikinased adaptors, cleaved with NotI, sized appropriately by gel electrophoresis, 
and cloned in a defined orientation into a suitable cloning vector (such as pRKB or pRKD; pRK5B is a 
precursor of pRK5D fliat does not contain the Sfil site; see, Hohnes et al.. Science. 253:1278-1280 (1991)) 
in the unique Xhol and Not! sites. 

DNA sequencmg of the clones isolated as described above gave flie ftdl-length DNA sequence for 
a fuU-lengfli PRO20026 polypeptide (designated herein as DNA154095-2998 [Figure 17, SEQ ID NO: 17]) 
and flie derived protein sequence for fliat PRO20026 polypeptide. 

The fuU lengfli clone identified above contained a singje open reading frame with an apparent 
translational initiation site at nucleotide positions 70-72 and a stop signal at nucleotide positions 2254-2256 
(Figure 17, SEQ ID NO: 17). The predicted polypeptide precursor is 728 amino acids long, has a calculated 
-molecular weight of q)proximately 81,310 daltons and an estimated pl of approximately 6784.- Analysis of 
the fiall-lengthPRO20026 sequence shown in Figure 18(SEQIDNO: 18) evidences the presence of a variety 
of important polypeptide domains as shown in Figure 18. wherein the locations given for fliose inqwrtant 
polypeptide domains are approximate as described above. Clone DNA154095-2998 has been deposited with 
ATCC on October 10, 2000 and is assigned ATCC Deposit No. PTA-2591. 

An analysis of die Dayhoff database shows that PRQ20026 has sequence similarity to an 11^17 
receptor protein and PRO2006 is also designated herein as II^17RH4. Specifically, an analysis of tiie 
Dayhoff database (version 35.45 SwissProt 35). using die ALIGN-2 sequence alignment analysis of the 
fuU-length sequence shown m Hgure 18 (SEQ ID NO: 18). evidenced sequence identity between the 
PR02(K)26 amino acid sequence and die following Dayhoff sequences: T42695, P_W04185, P W92409, 
P_W61272, NM_014339_1.HSU58917_1. MMU31993_1, GEN13Sr79, P_W04184, P_W61271. 
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probe. 



EXAMPLE 9 
Use of PRO as a hy hririi7n tion probe 
The foUowing method describes use of a nucleotide sequence encoding PRO as a hybridization 



DNA compiisiag flie coding sequence of full-lengfli or mature PRO as disclosed herein is en5)loyed 
as a probe to screen for homologous DNAs (such as those encodii^ naturafly-occurring variants of PRO) in 
human tissue cDNA libraries or human tissue genomic libraries . 

Hybridization and washing of filters containing eitiier library DNAs is performed under tiie 
following high stiingency conditions. Hybridization of radiolabeled PRO-derived probe to die filters 



is 
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performed in a solution of 50% formamide, 5x SSC. 0.1% SDS, 0.1% sodium pyrophosphate, 50 mM 
sodium phosphate, pH 6.8, 2x Denhardt's solution, and 10% dextran sulfate at 42^C for 20 hours. Washing 
of the filters is performed in an aqueous solution of 0. Ix SSC and 0.1% SDS at 42*^0. 

DNAs having a desired sequence identity with the DNA encoding fiOl-length native sequence PRO 
can then be identified using standard techniques known in the art. 



EXAMPLE 10: 
In situ Hybridization 

In situ hybridization is a powerful and versatile technique for the detection and localization of nucleic 
acid sequences witiiin ceU or tissue preparations. It may be useful, for example, to identify sites of gene 
10 expression, analyze the tissue distribution of transcription, identify and localize viral infection, follow 
changes in specific mRNA synthesis and aid in chromosome mapping. 

In situ hybridization was performed foUowing an optimized version of the protocol by Lu and 
Gillett. Cell Vision, 1:169-176(1994), using POEl-generated^^P-labelednlDoprobes. Briefly, formalin-fixed, 
paraffin-embedded human tissues were sectioned, deparaffinized, deproteinated in proteinase K (20 g/ml) 
15 for 15 minutes at 37^C, and furtiier processed for in situ hybridization as described by Lu and Gillett, stq>ra. 

A P-P] UTP-labeled antisense riboprobe-was generated from a PGR product and hybridized at- 55 

overnight. The sUdes were dipped in Kodak NTB2 nuclear track emulsion and exposed for 4 weeks. 
^ ^P-Ribovrobe synthesis 

6.0 fd (125 mCi) of ^P-UTP (Amersham BF 1002, SA < 2000 Ci/mmol) were speed vac dried. To 
20 each tube containing dried ^^P-UTP, the foUowing ingredients were added: 
2.0 fd 5x transcription buffer 
l.O)xlDTT(lOOmM) 

2.0;dNTPniix(2.5niM: 10 /tl; each of 10 mM GTP, CTP & ATP + lO^lH^O) 
1.0;*lUTP(50AtM) 
25 LO^tlRnasin 

1 .0 fil DNA tenq)late (Ifig) 
l.O^dHjO 

1.0 ^dRNA polymerase (for PCR products T3 = AS, T7 = S, usually) 

The tubes were incubated at 37 ^'C for one hour. 1.0 fd RQl DNase were added, foUowed by 
30 incubation at 37^C for 15 minutes. 90 ^1 TE (10 mM Tris pH 7.6/lmM EDTA pH 8.0) were added, and 
the mixture* was pipetted onto DE81 paper. The remaining solution was loaded in a Microconr50 
ultrafiltration unit, and spun using program 10 (6 minutes). The filtration unit was inverted over a second 
tube and spun using program 2 (3 minutes). After the' final recovery spin, 100 ^tl TE were added. 1 ^1 of 
die final product was pipetted on DE81 paper and counted m 6 ml of Biofluor II. 
35 The probe was run on a TBE/urea gel. 1-3 fd of the probe or 5 (d of RNA Mrk HI were added to 

3 ^1 of loading buffer. After heating on a 95"C heat block for three minutes, the gel was immediately placed 



110 



BNSDOCIDkWO 0146420A2 I > 



wo 01/46420 



PCT/USOO/34956 



on ice. Hie wells of gel were flushed, die sairple loaded, and run at 180-250 volts for 45 minutes. Tfaie gel 
was wrapped in saran wrap and exposed to XAR film with an intensifying screen in -70**C freeser dne hour 
to overnight. 
^P'HvbridizaHon 

A. Pretreatment of frozen sections 

5 The slides were removed from the freezer, placed on aluminium trays and thawed at r<K)m 

ten^rature for 5 minutes . The trays were placed in 55 °C incubator for five minutes to reduce condensation. 
The slides were fixed for 10 minutes in 4% paraformaldehyde on ice in the fume hood, and washed in 0,5 
X SSC for 5 minutes, at room ten^rature (25 ml 20 x SSC -h 975 ml SQ HjO), After deproteioation in 0.5 
fig/ml proteinase K for 10 minutes at 37**C (12.5 fd of 10 mg/rnl stock in 250 ml prewarmed RNase-free 
10 RNAse buffer), the sections were washed in 0.5 x SSC for 10 minutes at room ten^mrature. The sections 
• were dehydrated in 70%, 95%, 100% ethanol, 2 minutes each. 

B. Pretreatment of paraffin-embedded sections 

The slides were deparaffinized, placed in SQ H2O, and rinsed twice ia 2 x SSC at room temperature, 
for 5 minutes each time. The sections were deproteioated in 20 fig/wl proteinase K (500 fd of 10 mg/ml in 
15 250 ml RNase-free RNase buffer; 37°C, 15 minutes) - human ©tnbryo, or 8 x proteinase K (100^ in 250 
ml Rnase buffer, 37*'e, 30 miniites) ^ formalin tissuesr^Subsequent rinsing in 0;5-x SS*e and dehydration- 
were performed as describe above. 

C. Prehvbridization 

The slides were laid out in a plastic lx>x lined with Box buffer (4 x SSC, 50 % formamide) - saturated 
20 filter p^r. The tissue was covered with 50 fil of hybridization buffer (3.75g Dextran Sulfate -h 6 ml SQ 
HjO), vortexed an4 heated in the microwave for 2 minutes with the cap loosened. Aft^ cooling on ice, 
18.75 ml formamide, 3,75 ml 20 x SSC and 9 ml SQ HjO were added, the tissue was vortexed well, and 
incubated at 42*'C for 1-4 hours. 

D. Hybridization 

25 1 .0 X 10^ cpm probe and 1.0^ tRNA (50 mg/ml stock) per slide were heated at 95'C for 3 minutes. 

The slides were cooled on ice, and 48 fd hybridization buffer were added per slide. After vortexing, 50 fd 
^^P mix were added to 50 ;d prehybndization on slide. The slides were incubated overnight at 55**C. 

E. Washes 

Washing was done 2 x 10 minutes with 2xSSC, EDTA at room temperature (400 ml 20 x SSC -h 
30 16 ml 0.25M EDTA, Vf =4L), followed by RNaseA treatment at 37*C for 30 minutes (5<K) fd of 10 mg/ml 
in 250 ml Rnase buffer = 20 /tg/ml). The slides were washed 2 x 10 minutes with 2 x SSC, EDTA at room 
ten^erature. The striagency wash conditions were as follows: 2 hours at 55°C, 0.1 x SSC, EDTA (20 ml 
20 X SSC + 16 ml EDTA, Vf=4L). 

F. Oligonucleotides 

35 In situ analysis was performed on DNA59294-1381 disclosed herein. The oligonucleotides 

employed for this analysis were derived firom the nucleotide seqi^nces disclosed herein and generally range 
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from about 40 to 55 nucleotides in length. 
G. Results 

In situ analysis was performed on DNA59294-i381 as disclosed herein. The results from this 
analysis is as follows. 
DNA59294-1381 (PRO1031^ 

The expression of this IL17 homologue was evaluated in a panel consisting of normal adult and fetal 
tissues and tissues with inflammation, predominantly chronic lynq)hocytic inflanmiation. This panel is 
designed to specifically evaluate the expression pattern in immune mediated inflammatory disease of novel 
proteins that modulate T lymphocyte function (stimulatory or inhibitory). This protein when expressed as 
an Ig-fusion protein was immunostimulatory in a dose dependent fashion in the himian mixed lymphocyte 
reaction (MLR); it caused a 285 % and 147 % increase above the baseline stimulation index when utilized at 
two different concentrations (1.0% and 0.1% of a 560 nM stock) [see EXAMPLE 25 below]. Summary: 
expression was restricted ,to muscle, certain types of smooth muscle in the adult and in skeletal and smooth 
muscle in the human fetus. E>^ression in adult human was in smooth muscle of tubular organs evaluated 
including colon and gall bladder. There was no expression in the smooth muscle of vessels or bronchi, No 
adult hxraian skeletal muscle was evaluated. In fetal tissues there was moderate to high diffuse expression 
— in skeletal miisclerin the axial skeleton and limbs.- There was weak e;q^ 

intestinal wall but no expression in cardiac muscle. Adult human tissues with expression include: Colon: 
there was low level diffuse expression in the smooth muscle (tunica muscularis) in 5 specimens with chronic 
inflammatory bowel disease; Gall bladder: there was weak to low level expression in the smooth muscle of 
the gall bladder; /Fetal human tissues with e;q)ression: there was moderate diffuse expression in skeletal 
muscle and weak tolow expression in smooth muscle, there was no expression in fetal heart or any other 
fetal organ including liver, spleen, CNS, kidney, gut, lung; Human tissues with no expression: lung with 
chronic granulomatous inflammation and chronic bronchitis (5 patients), peripheral nerve, prostate, heart, 
placenta, liver (disease multiblock), brain (cerbrum and cerebellum), tonsil (reactive hyperplasia), i)eripheral 
lynq)h node, thymus, 

EXAMPLE 11 
Expression of PRO in E. coU 
This exanaple illustrates preparation of an unglycosylated form of PRO polypeptides by recombinant 
expression in E. coli. 

The DNA sequence encoding a PRO polypeptide is initially amplified using selected PGR primers. 
Hie primers should contain restriction enzyme sites which correspond to the restriction enzyme sites on the 
selected expression vector. A variety of expression vectors may be employed. An example of a suitable 
vector is pBR322 (derived from E. coU; see Bolivar et al,y Gene . 2:95 (1977)) which contains genes for 
an^icillin and tetracycline resistance. The vector is digested with restriction enzyme and dephosphorylated. 
The PGR amplified sequences are then ligated into the vector. The vector will preferably include sequences 



112 



wo 01/46420 



PCT/USOO/34956 



10 



15 



20 



25 



30 



35 



which aicode for an antibiotic resistance gem:, a trp promoter, a poIyHis leader (including the first six STO 
codons, polyHis sequence, and enterokmase cleavage site), the PRO polypeptide coding region, lambda 
transcriptional terminator, and an argU gene. 

The Ugation mixture is then used to transform a selected E. coU strain usmg the methods described 
in Sambrook eted., stq>ra. Transformants are identified by their abiUty to grow on LB plates and antibiotic 
resistant colonies are then selected. Plasmid DNA can be isolated and confirmed by restriction analysis and 
DNA sequencing. 

Selected clones can be grown overnight in liquid culture medium such as LB broth siqjplemented 
with antibiotics. The overnight culture may subsequently be used to inoculate a larger scale culture. The 
cells are thrai grown to a desired optical daisity, during which the expression promoter is turned on. 

After culturing the cells for several more hours, the cells can be harvested by centrifugation. Hie 
ceU peUet obtained by the centrifugation can be solubilized using various agents known in the art, and die 
solubilized PRO protein can then be purified using a metal chelating column under conditions that aUow tight 
binding of the protein. 

PRO polypq)tides may be e:q)ressed in E. coU in a poly-His tagged form, using the foUowing 
procedure. "Die DNA encoding a PRO polypeptide is mitially anq)lified using selected PGR primers. The 
primers will contain restriction enzyme sites which correspond to the restriction enzyme sites on the selected 
expression vector, and other useful sequences providing for efficient and reUable translation mitiation. rapid 
purification on a metal chelation column, and proteolytic removal with enterokinase. The PCR-amplified, 
poly-His tagged sequences are flien Ugated mto an egression vector, whidi is used to transform an E. cott 
host based on strain 52 (W3110 fuhA(tonA) Ion galE rpoHts(hlpRts) clpPaacIq). Transformants are first 
grown in LB containing 50 mg/ml cajtraiicillin at 30°C wifli shaking until an O.D.600 of 3-5 is reached. 
Cultures are flien dUuted 50-100 fold into CRAP media (prepared by mixing 3.57 g (m^)^SO^, 0.71 g 
sodium citrate.2H20, 1.07 g KCl, 5.36 g Difco yeast extract, 5.36 g Sheffield hycase SF in 500 mL water, 
asweUas 110 mM MPOS, pH 7.3, 0.55% (w/v) glucose and 7 mM MgSO^) and grown for approximately 
20-30 hours at SO'C with shaking. Samples are removed to verify expression by SDS-PAGE analysis, and 
the bulk culture is centriluged to peflet the cells. CeU pellets are frozen until purification and refolding. 

E. coU paste from 0.5 to 1 L fermentations (6-10 g peUets) is resuspended in 10 volumes (w/v) in 
7 M guanidine, 20 mM Tris. pH 8 buffer. SoUd sodium sulfite and sodhim tetrathionate is added to make 
final concentrations of 0. IM and 0.02 M, respectively, and fee solution is stirred ovemi^ at 4''C. This 
step results in a denatured protem with all cysteine residues blocked by sulfitoli2ation. The solution is 
centtifiiged at 40,000 rpm in a Beckman Ultiacentifuge for 30 mm. The supernatant is diluted with 3-5 
volumes of metal chelate column buffer (6 M guanidme, 20 mM.Tris, pH 7.4) and filtered tiirough 0.22 
micron filters to clarify. The clarified extract is loaded onto a 5 ml Qiagen Ni-NTA metal chelate column 
equihbrated in the metal chelate column buffer. The column is washed with additional buffer containing 50 
mM imidazole (Calbiodiem. Utrol grade), pH 7.4. The protem is eluted with buffer containing 250 mM 
imidazole. Fractions contakdng tibe deshred protein are pooled and stored at 4''C. Protein concentration is 
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* estimated by. its absorbance at 280 nm using the calculated extinction coefficient based on its amino acid 
sequence. 

The proteins are refolded by diluting the sample slowly into freshly prepared refolding buffer 
consisting of: 20 mM Tris, pH 8.6, 0.3 M NaCl, 2.5 M urea, 5 mM cysteine, 20 mM glycine and 1 mM 
EDTA. Refolding volumes are chosen so that the final protein 'concentration is between 50 to 100 
5 micrograms/ml. Therefoldingsolutionisstirredgendy at 4^C for 12-36 hours. The refolding reaction is 
quenched by the addition of TFA to a final concentration of 0.4% (pH of approximately 3). Before further 
purification of the protein, the solution is filtered through a 0.22 micron filter and acetonitrile is added to 
2-10% final concentration. The refolded protein is chromatographed on a Poros Rl/H reversed phase 
column using a mobile buffer of Oil % TFA with elution with a gradient of acetonitrile from 10 to 80%. 

10 AHquots of fi-actions with A280 absorbance are analyzed on SDS polyacrylamide gels and firactions 
containing homogeneous refolded protein are pooled. Generally, the properly refolded species of most 
proteins are eluted at the lowest concentrations of acetonitrile since those species are the most compact with 
then- hydrophobic interiors shielded firom interaction with die reversed phase resm. Aggregated species are 
usually eluted at higher acetonitrile concentrations. In addition to resolving misfolded forms of proteins from 

15 the desired form, the reversed phase step also removes endotoxni from the sanq)les. 
Fractions containing the desired folded PRO polypeptide arfr^^ 
using a gentie stream of nitrogen directed at the solution. Proteins are formulated into 20 mM Hepes, pH 
6.8 with 0.14 M sodium chloride and 4% mannitol by dialysis or by gel filtration using G25 Superfine 
(Pharmacia) resins equilibrated in the formulation buffer and sterile filtered. 

20 Many of the PRO polypeptides disclosed herein were successfully e;q)ressed as described above. 

EXAMPLE 12 
Expression of PRO in m aTnTnalian cells 
This example illustrates preparation of a potentially glycosylated form of PRO polypeptides by 
25 recombinant expression 'm mammahan cells . 

The vector, pRK5 (see EP 307,247, published March 15, 1989), is employed as the expression 
vector. Optionally, the PRO DNAis Ugated into pRK5 with selected restriction enzymes to allow insertion 
of the PRO DNA using Ugation methods such as described in Sambrook et aL , siq?ra. The resulting vector 
is called pRK5-PRO. 

30 In one embodiment, the selected host ceUs may be 293 cells. Human 293 cells (ATCC CCL 1573) 

are grown to confluence in tissue culture plates in medium such as DMEM supplemented widi fetal calf 
serum and optionally, nutrient con^nents and/or antibiotics. About 10 (ig pRKS-PRO DNA is mixed with 
about 1 /tg I>NA encoding the VA RNA gene [Thimm^aya et <d,, CeU, 31:543 (1982)] and dissolved hi 
500 ixl of 1 mM Tris-HCi, 0. 1 mM EDTA, 0.227 M CaClj, To this mixture is added, dropwise, 500 iil of 

35 50 mM HEPES (pH 7*.35), 280 mM NaCl, 1.5 mM NaP04, and a precipitate is allowed to form for 10 
minutes at 25°C. The precipitate is suspended and added to die 293 cells and allowed to setfle for about four 
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hours at 37»C. The culture bedium is aspirated off and 2 ml of 20% glycerol in PBS is added for 30 
seconds. The 293 cells are flien washed with serum free medium, fresh medium is added and the cells are 
incubated for about 5 days. 

Approximately 24 hours after the transfections, the^:ulture medium is removed and replaced with ' 
culture medium (alone) or culture medium containing 200 nQ/nH «S-cysteine and 200 /iCi/ml ^S- 
metbionme. After a 12 hour incubation, the conditioned medium is collected, concentrated oii a spin filter, 
and loaded onto a 15% SDS gel. The processed gel may be dried and exposed to film for a selected period 
. oftimetorevealthepresenceofthePROpolypeptide. The cultures contamingtransfected cells may undergo 
further mcubation (in serum free medium) and die medhim is tested m selected bioassays. 

In an alternative technique. PRO may be introduced mto 293 cells transiently using the dextran 
sulfete method described by Somparyrac et al., Proc.Natl. Acad. Sci 12:7575 (1981). 293 cells are grown 
to maxunal density in a spinner flask and 700 /tg pRK5-PRO DNA is added. The cells are first concentrated 
from the spinner flask by centrifugation and washed with PBS. The DNA-dextran precipitate is incubated 
on the ceU peUet for four hours. The cells are treated with 20% glycerol for 90 seconds, washed with tissue 
culture medium, and re-introduced into the spinner flask containing tissue culture medium. 5 /»g/ml. bovine 
insulin and 0. 1 ,tg/ml bovine transferrin. After about four days, the conditioned media is centrifuged and 
- -filtered-to remove cells and debris. -The sample containing the expressed PRO polyp^tide can-then be - 
concentrated and purified by any selected method, such as dialysis and/or column chromatography. 

In another embodiment. PRO polypeptides can be ejqjressed in CHO cells. ITie pRK5-PRO can be 
transfected into CHO cells using known reagents such as CaPO^ or DEAE^xtran. As described above, the 
cell cultures can be mcubated. and the medium replaced with culture medium (alone) or medium contaiiung 
a radiolabel such as ^'S-methionme. After detemuning the presence of the PRO polypeptide, the culture 
medium may be rq>laced with serum free medium. Preferably, the cultures are incubated for about 6 days, 
and then the conditioned medium is harvested. The medium containmg the ejqjressed PRO polypeptide caii 
flien be concentrated and purified by any selected method. 

Epitope-tagged PRO may also be expressed m host CHO cells. The PRO may be subcloned out of 
the pRK5 vector. The subclone insert can undergo PGR to fiise in frame with a selected epitope tag such 
as a poly-His tag mto a Baculovirus expression vector. The poly-His tagged PRO msert can then be 
subcloned mto a SV40 driven vector contammg a selection marker such as DHFR for selection of stable 
clones. FinaUy, die CHO cells can be transfected (as described above) with the SV40 driven vector. 
Labelmg may be performed, as described above, to verify expression. The culture medium contaming the 
expressed poly-His tagged PRO can flien be concenttated and purified by any selected method, such as by 
Ni^^-chelate affinity dHomatogr^hy. 

PRO polypeptides may also be expressed in CHO and/or COS cells by a transient expression 
procedure or m CHO cells by anoflier stable e3q)ression procedure. 

Stable expression m CHO cells is performed using the followmg procedure. The protems are 
expressed as an IgG constract (unmunoadhesm). in which die codmg sequences for the soluble forms ie.g. . 
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extraceUular domains) of the respective proteins are fused to an IgGl constant region sequence containing 
the hinge, CH2 and CH2 domains, and/or as a poly-His tagged form. 

FoUowing PGR amplification, llie respective DNAs are subcloned in a CHO expression vector using 
standard techniques as described in Ausubel etal.. Current Protocols of Molecular Biology. Unit 3.16. John 
Wiley and Sons (19^. CHO expression vectors are constructed to have compatible restriction sites 5' and 
5 3' of the DNA of interest to allow the convenient shuttling of cDNA's. The vector used in expression in 
CHO cells is as described in Lucas et al., Nucl. Acids Res.. 24i9 (1774-1779 (1996). and uses the SV40 
early promoter/enhancer to drive expression of the cDNA of interest and dihydrofolate reductase (DHFR). 
DHFR expression permits selection for stable maintenance of the plasmid following oansfection. 

Twelve micrograms of the desired plasmid DNA is introduced into proximately 10 million CHO 
10 cellsusingcommercially availabletransfectionreagentsSuperfect*(Qiagen). Dosper*orFugene'(Boehringer 
Mannheim). Ite ceUs are grown as described in Lucas etal., supra. Approximately 3 x 10^ cells are frozen 
in an ampule for further growth and production as described below. 

The ampules containing the plasmid DNA are tiiawed by placement into water bath and mixed by 
vortexing. The contents are pipetted into a centiifuge tube containmg 10 mLs of media and centrifiiged at 
15 1000 rpm for 5 mmutes. The supernatant is aspirated and the cells are resuspended in 10 mL of selective 

media (0.2 /.m filtered PS20-wifli 5% 0.2 /^ diafiltered fetal bovine serum). The cells are tiien aliquoted 

into a 100 mL spinner containing 90 mL of selective media. After 1-2 days, the cells are ti-ansferred into 
• a 250 mL spinner filled wifli 150 mL selective growth medium and incubated at 37°C. After anoflier 2-3 
days. 250 mL, 500 mL and 2000 mL spinners are seeded with 3 x 10* cells/mL. The ceU media is 
20 exchanged withfreshmediabycentiifugationandresuspensioninproductionmednmi. Although any suitable 
CHO media may be employed, a production medhim described in U.S. Patent No. 5,122.469. issued June 
16. 1992 may actiially be used. A 3L production spinner is seeded at 1.2 x 10« celis/mL. On day 0. tiie ceU 
number pH ie determined. On day 1. the spinner is sampled and sparging with filtered air is commenced. 
On day 2, the spinner is sampled. Ihe temperamre shifted to 33«C, and 30 mL of 500 g/L glucose and 0.6 
25 mLof 10% antifoam(e.g.,35%polydimeaiylsiloxaneennilsion,DowComing365MedicalGradeEmulsion) 
taken. Throughout the production, die pH is adjusted as necessary to keep it at around 7.2. After 10 days, 
or until the viabiUty dropped below 70%, the ceU culture is harvested by centrifiigation and filtering through 
a 0.22 Atm filter. The filti^ was eiflier stored at 4''C or immediately loaded onto columns for purification. 
For the poly-His tagged constructs, the proteins are purified using a Ni-NTA column (Qiagen). 
30 Before purification, imidazole is added to the conditioned media to a concenlration of 5 mM. The 
conditioned media is pumped onto a 6 ml Ni-NTA column equiUbrated m 20 mM Hepes, pH 7.4, buffer 
containing 0.3 M NaQ and 5 mM imidazole at a flow rateof 4-5 ml/min. at4»C. After loading, the column 
is washed with additional equihTjration buffer and the protein eluted with equiUbration buffer containing 0.25 
M imidazole. The highly purified protein is subsequentiy desalted into a storage buffer containing 10 mM 
35 Hepes, 0. 14 M NaCl and 4% mannitol, pH 6.8. witt a 25 ml G25 Superfine (Pharmacia) column and stored 
at -SO'C. 
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Immunoadhesm (Fc-coHtaining) constmcts are purified from the conditioned media as follows. The 
conditioned medium is pmn^ onto a 5 ml Protein A column (Pharmacia) which had been equihTirated in 
20 mM Na phosphate buffer, pH 6.8. After loading, the column is washed extensively with equilibration 
buffer before elution with 1(K) mM citric acid, pH 3.5. Hie eluted protein is immediately neutralized by 
coUecting 1 ml fractions into tub^ containing 275 /^L of 1 M Tris buffer, pH 9. Hie highly purified protem 
5 is subsequentiy d^alted into storage buffer as describe above for the poly-His tagged proteins. The 
homogeneity is ass^ed by SDS polyacrylamide gels and by N-terminal amino acid sequeaicing by Edman 
degradation. 

Many of the PRO polyp^tides disclosed herein were successfiiUy expressed as described above. 

10 EXAMPLE 13 

Expression of PRO in Yeast 
The following method describes recombinant o^ression of PRO polypeptides in yeast. 
First, yeast e^qpression vectors are constructed for intracellular production or secretion of PRO from 
the ADH2/GAPDH promoter. DNA encoding the PRO polypeptide and the promoter is inserted into suitable 
15 restriction enzyme sites in the selected plasmid to dkect intracellular expression of the PRO polypeptide. 
~ For secretion,-DNA-encoding PRO can be cloned into the selected plasmidi together-widi DNA encoding 
the ADH2/GAPDH promoter, a native PRO signal peptide or other TnaTnTnnii5>ti signal peptide, or, for 
example, a yeast alpha-factor or invertase secretory signal/leader sequence, and linker sequences (if needed) 
for expression of PRO. 

Yeast cells, such as yeast strain ABllO, can then be transformed with' the expression plasmids 
described above and cultured in selected fermentation media. The transformed yeast superiiatants can be 
analyzed by precipitation with 10% trichloroacetic acid and separation by SDS-PAGE, followed by staining 
of the gels with Coomassie Blue stain, 

Recombmant PRO jxilypeptides can subsequentiy be isolated and purified by removing the yeast ceUs 
25 from the fermentation medium by centrifugation and tiien concentrating tiie medium using selected cartridge 
filters. The concentrate containing the PRO polypeptide may further be purified using selected column 
chromatography resins. 

Many of tiie PRO polypeptides disclosed herem were successfiiUy e;ipressed as described above. 

30 EXAMPLE 14 

Expressio n of PRO in Baculovims-lhfected Insect Cells 
The foUowmg method describes recombinant ejipression of PRO polypeptides in Baculovmis- 
infected insect ceUs. 

The sequence codii^ for PRO is fused iq)stream of an epitope tag contained within a baculovmis 
expression vector. Such q)itope tags include poly-His tags and immunoglobulin tags (Iflce Fc regions of 
IgG), A variety of plasmids may be enployed, including plasmids derived from comm^ially available 
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plasmids such as pVL1393 (Novagen). Briefly, the sequence encodmg PRO or the desired portion of the 
coding sequence of PRO such as the sequence encoding the extracellular domain of a transmembrane protein 
or the sequence encoding the mature protein if the protein is extracellular is amphfied by PGR with primers 
complementary to the 5* and 3' regions. The 5* primer may incorporate flanking (selected) restriction 
enzyme sites. The product is then digested with those selected restriction enzymes and subcloned mto the 
5 expression vector. 

Recombinant baculovmis is generated by co-transf ecting the above plasmid and BaculoGold*™ vmis 
DNA (Pharmingen) • into Spodoptera frugiperda ("Sf9") cells (ATCC CRL 1711) using lipofectm 
(commercially available from GIBCO-BRL). After 4-5 days of incubation at 28**C, the released vkuses are 
harvested and used for further anq)lifications. Viral infection and protem expression are performed as 

10 described by 0*Reilley et ah, Baculovirus expression vectors: A Laboratorv Manual, Oxford: Oxford 
University Press (1994). 

Expressed poly-His tagged PRO can then be purified, for exan^le, by Ni^^-chelate affinity 
chromatogr^hy as follows. Extracts are prepared from recombinant virus-mfected Sf9 cells as described 
by Rupert et al.. Nature , 3^:175-179 (1993). Briefly. Sf9 ceUs are washed, resuspended m sonication 

15 buffer (25 mLHepes,pH 7.9; 12.5 mMMgCl^; 0.1 mMBDTA; 10% glycerol; 0.1% NP-40; 0.4 M KCl), 

. and sonicated twice for-20 seconds on ice.- The sonicates are cleared by centrifiigation,- and the supernatant 

is diluted 50-fold in loading buffer (50 mM phosphate, 300 mM NaCl, 10% glycerol, pH 7.8) and Altered 
through a 0.45 ijm. filter. A Ni^'^-NTA agarose column (commercially available from Qiagen) is prepared 
with a bed volume of 5 mL, washed with 25 mL of water and equilibrated with 25 mL of loadmg buffer. 

20 The filtered cell extract is loaded onto the column at 0.5 mL per minute. The column is washed to baselme 
A280 with loading buffer, at which point fraction collection is started. Next, the column is washed with a 
secondary wash buffer (50 mM phosphate; 300 mM NaQ, 10% glycerol, pH 6.0), which elutes 
nonspecifically bound protein. After reachmg A^gobaseline again, the column is developed widi a 0 to 500 
mM Imidazole gradient in the secondary wash buffer. One mL fractions are collected and analyzed by SDS- 

25 PAGE and sUver staining or Western blot with Ni^-»--NTA-conjugated to aUcalme phosphatase (Qiagen). 
Fractions containing the eluted HiSw-tagged PRO are pooled and dialyzed against loading buffer. 

Alternatively, purification of the IgG tagged (or Fc tagged) PRO can be performed using known 
chromatography techniques, including for mstance. Protein A or protein G column chromatography. 

Many of the PRO polypeptides disclosed herein were successfully ejqpressed as described above. 

30 

EXAMPLE 15 
Preparation of Antibodies that Bind PRO 
This examyple illustrates preparation of monoclonal antibodies which can specifically bmd PRO. 
Techniques for producing the monoclonal antibodies are known in the art and are described, for 
35 instance, in Goding, siq)ra. Immunogens that may be en^loyed mclude purified PRO polypeptides, fusion 
proteins containing PRO polypeptides, and cells expressing recombmant PRO polypeptides on the cell 
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surface. Selection of the immimogen can be made by the skilled artisan without undue experimmtation. 

Mice, such as Balb/c, are immunized with the PRO immunogen emulsified in conq>lete Preund's 
adjuvant and injected subcutaneously or intraperitoneally in an amoimt from 1-100 micrograms. 
Alternatively, the immunogen is emulsified in MPL-TDM adjuvant (Ribi Immunochemical Research, 
Hamilton, MT) and injected into the animal's hind foot pads. The iiomunized mice are tiien boosted 10 to 
5 12 days later with additional immunogen emulsified in the selected adju^vant. Thereafter, for several weeks, 
the inice may also be boosted wifli additional immunization iajections. Serum sanq>les may be periodically 
obtained from the mice by retro-orbital bleeding for testing in ELISA assays to detect anti-PRO antibodies. 

After a suitable antibody titer has been detected, the animals "positive** for antibodies can be 
injected with a final intravenous injection of PRO. Three to four days later, the mice are sacrificed and the 
10 spleen cells are harvested. Hie spleen cells are then fused (using 35% polyethylene glycol) to a selected 
murine myeloma cell line such as P3X63AgU.l, available from ATCC, No. CRL 1597, Tho fusions 
generate hybridoma cells which can then be plated in 96 well tissue culture plates containing HAT 
(hypoxanthine, aminopterin, and thymidine) medium to inhibit proliferation of non-fused cells, myeloma 
hybrids, and spleen cell hybrids. 
15 Hie hybridoma cells will be screened in an ELISA for reactivity against PRO, Determination of 

"positive" hybridoma cells secreting the desired monoclonal antibodies against PRO is within the skill in the™- 

art. 

The positive hybridoma cells can be injected intraperitoneally into syngeneic Balb/c mice to produce 
ascites containing the anti-PRO monoclonal antibodies. Alternatively, the hybridoma cells can be grown in 
20 tissue culture fiasks or roller bottles. Purification of the monoclonal antibodies produced in the ascites can 
be accon^hshed using ammonium sulfate precipitation, followed by gel exclusion chromatography. 
Alternatively, affinify (toomatography based upon binding of antibody to protein A or protein G can be 
employed. 

25 • EXAMPLE 16 

Purification of PRO Polypeptides Using Specific Antibodies 
Native or recombinant PRO polypeptides may be purified by a variety of standard techniques in the 
art of protein purification. For example, pro-PRO jwlypeptide, mature PRO polypeptide, or pre-PRO 
polypeptide is ptirified by immumaffinity chromatogrq)hy using antibodies q)ecific for the PRO polypeptide 
30 of interest. In general, an immunoaffinity column is constructed by covalently coupling the anti-PRO 
polypeptide antibody to an activated chromatographic resin. 

Polyclonal immunoglobulins are prepared from immune sera either by precipitation with anmionium 
sulfate or by pxuification on immobilize Protein A (Pharmacia LKB Biotedmology, Piscataway, N.J.)- 
Likewise, monoclonal antibodi^ are prepared from mouse ascites fiuid by ammonium sulfate precipitation 
35 or chromatography on immobilized Protein A. Partially purified immunoglobulin is covalmdy attadied to 
a chromatogr^siiic resin such as CnBr-activated SEPHAROSE™ (Pharmacia LKB Biotechnology). The 
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antibody is coupled to the resin, the resia is blocked, and the derivative resin is washed according to the 
manufacturer's instructions. 

Such an immunoaffinity colinnn is utilized in the purification of PRO polypeptide by preparing a 
fraction from cells containing PRO polypeptide in a soluble form. This preparation is derived by 
solubilization of the whole cell or of a subcellular fraction obtained via differential centrifugation by the 
addition of detergent or by other methods well known in the art. Alternatively, soluble PRO polypeptide 
containing a signal sequence may be secreted in useful quantity into the medium in which the cells are grown. 

A soluble PRO polypeptide-containing preparation is passed over the immunoaffinity column, and 
the column is washed under conditions that allow the preferential absorbance of PRO polypeptide {e.g, , high 
ionic strength buffers in the presence of detergent). Then, the column is eluted under conditions tihiat disrupt 
antibody/PRO polypeptide binding (^.g., a low pH buffer such as approximately pH 2-3, or a high 
concentration of a chaotrope such as urea or thiocyanate ion), and PRO polypeptide is collected. , 

EXAMPLE 17 
Drug Screening 

This invention is particularly useful for screening compounds by using PRO polypeptides or binding 
—fragment thereof in any of a variety of drug screening-techniques^ The PRO polypeptide or fragment 
employed in such a test may either be free in solution, affixed to a solid support, borne on a cell surface, or 
located intracellularly . One method of drug screening utilizes eukaryotic or prokaryotic host tells which are 
stably transformed with recombinant nucleic acids expressing the PRO polypeptide or fragment. Drugs are 
screened against such transformed cells in conqietitive binding assays. Such cells, either in viable or fixed 
form, can be used for standard binding assays. One may measure, for example, the formation of complexes 
between PRO polypeptide or a fragment and the agent bemg tested. Alternatively, one can examine the 
diminution in complex formation between the PRO polypeptide and its target cell or target receptors caused 
by the agent being tested. 

Thus, the present invention provides methods of screening for drugs or any other agents which can 
affect a PRO poiypeptide-associated disease or disorder. These methods comprise contacting such an agent 
with an PRO polypeptide or fragment thereof and assaying (i) for the presence of a complex between the 
agent and the PRO polypeptide or fragment, or (ii) for the presence of a complex between the PRO 
polypeptide or fragment and the cell, by methods well known in the art. In such competitive binding assays, 
the PRO polypeptide or fragment is typically labeled. After suitable incubation, free PRO polypeptide or 
fragment is separated from that present in bound fonn, and the amount of free or uncomplexed label is a 
measure of the ability of the particular agent to bind to PRO polypeptide or to interfere with the PRO 
polypeptide/cell complex. 

Another technique for drug screening provides high throughput screening for compounds having 
suitable binding affinity to a i)Olypeptide and is described in detail in WO 84/03564, published on September 
13, 1984. Briefly stated, large numbers of different small peptide test conipounds are synthesized on a solid 
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substrate, such as plastic pins or some oflier surface. As applied to a PRO polypeptide, the peptide test 
compounds are reacted with PRO polypeptide and wa^ed. Bound PRO polypeptide is d^ted by methods 
well known in the art. Purified PRO polyi^tide can also be coaled direcdy onto plates for use in the 
aforementioned drug screening techniques. In addition, non-neutralizirig antilK>dies can be used to c^ture 
the peptide and immobilize it on the solid siq>port. 
5 This invention also contenq)lates the use of comp^tive drug screening assays in which neutralizing 

antilxdies capable of bmdmg PRO polyp^tide specifically conq)ete with a test conqwund for binding to PRO 
polypeptide or fragments thereof. In this manner, the antibodies can be used to detect die presence of any 
pq>tide which shares one or more antigenic determinants with PRO polypeptide. 

10 EXAMPLE 18 

Ration al Dnifr TV«ipTi 

The goal of rational drug design is to produce structural analogs of biologically active polypeptide 
of interest (i.e., a PRO polypeptide) or of small molecule with which they interact, agonists, 
antagonists, or inhibitors. Any of these examples can be used to fashion drugs which are more active or 
15 stable forms of the PRO polypeptide or v^^ch enhance or interfere with the function of the PRO polypeptide 

/n vfvg (c./., Hodgson. Bio/Tedmologv- 9:-19-21-(-1QQ1)) _ 

In one approach, the three-dimensional structure of the PRO polypeptide, or of an PRO 
polypeptide-inhibitor conq>lex, is determmed by x-ray crystallogr^hy, by computer modeling or, most 
typically, by a combination of the two ^roaches . Botti the shs^ and charges of the PRO polypeptide must 
20 be ascertained to elucidate the structure and to determine active site(s) of the molecule. Less often, useful 
information regarding the structure of the PRO polypeptide may be gained by modeling based on the structure 
of homologous proteins. In both cases, relevant structural information is used to design analogous PRO 
polypeptide-like molecules or to identify efficient inhibitors. Useful exaiaples of rational drug design may 
include molecules wMch have in5>roved activity or stability as shown by Braxton and Wells, Biochemistry. 
25 31 :7796-7801 (1992) or which act as inhibitors, agonists, or antagonists of native peptides as shown by 
Athauda et al. , J. Biochem. , 113:742-746 (1^3). 

It is also possible to isolate a target-specific antibody, selected by functional assay, as described 
above, and then to solve its crystal structure. This qjproadi, in principle, yields a pharmacore upon which 
subsequent drug design can be based. It is possible to bypass protein crystallography altogether by 
30 generating anti-idiotic antibodies (anti-ids) to a functional, pharmacologicaUy active antibody. As a nurror 
image of a nurror image, the binding site of the anti-ids would be exj^ted to be an analog of the original 
receptor. The anti-id could then be used to identify and isolate peptides firom banks of chemically or 
^ biologically produced peptides. Hie isolated peptide would then act as the pharmacore. 

By virtue of the present invention, sufficient amounts of the PRO polyj^tide may \^ made available 
35 to perform such analytical studies as X-ray crystallogr^hy . In addition, knowledge of the PRO polypeptide 
amino acid sequence provided herein will provide guidance to those employing con5>uter modeling techniques 
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EXAMPLE 19 
Differential Tissue Expression Distribution 
Oligonucleotide probes were constructed from the PRO1031. PR01122, PR021175. PRO10272, 
5 PRO20110. PRO5801, PRO20040. PR09877, and PRO20026 polypeptide-encoding nucleotide sequences 
shown in the accon^anying figures for use in quantitative PGR amplification reactions. The oligonucleotide 
probes were chosen so as to give an approximately 200-600 base pair amplified fragment from the 3' end of its 
associated template in a standard PGR reaction. The oligonucleotide probes were enq>loyed in standard 
quantitative PGR an^lification reactions with cDNA libraries isolated from different human adult and/or fetal 
10 tissue sources and analyzed by agarose gel electrophoresis so as to obtain a quantitative determination of the 
level of expression of the polypeptide-encoding nucleic acids in the various tissues tested. Knowledge of the 
expression pattern or the differential expression of the polypeptide-encoding nucleic acid in various different 
human tissue types provides a diagnostic marker useful for tissue typing, with or without other tissue-specific 
markers, for determining the primary tissue source of a metastatic tumor, and the like. These assays provided 



Tissues w/ Sip;nificant Expression Tissues w/o Significant Expression 

highly expressed in mammary gland, weakly expressed in intestine, bone 

trachea, testis and spine marrow, lung, kidney and thymus; no 

expression in pancreas, liver, brain or 

spleen 



15 the following results: 

DNA Molecule 
DNA59294-1381 

20 



25 



DNA Molecule 
DNA62377-1381-1 



Tissues w/ Significant Expression 
strongly expressed in testis, spleen, 
thymus, and trachea 



Tissues w/o Significant Expression 
weakly expressed in intestine, fetal 
brain, mammary, uterus, colon, lung, 
placenta and stomach; no expression 
in muscle, pancreas, liver, spine, brain 
and fetal liver 



30 



35 



DNA Molecule 
DNA173894-2974 



Tissues w/ Significant Expression 
highly expressed in muscle, spine 
and brain 



Tissues w/o Significant Expression 
not expressed in intestine, mammary 
gland, marrow, uterus, trachea, colon, 
salivary gland, lung, pancreas, liver, 
prostate, adrenal, kidney, thymus, 
placenta, heart, stomach and spleen 
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15 



20 



25 



DNA Moleciilft 
DNA147531-2821 



DNAMoleciilft 
DNA166819 



DNA MolftnnlR 

DNAl 15291-2681 



DNA KfnlftrnlP. 
DNA164625-2890 



Ussues w/ Signifjcant Expression 
expressed at low levels in brain, 
kidney, lung, prostate, t^tis, spinal 
chord, adrenal gland and trachea 



Ussues w / Significant Expression 
highly expressed in testis, kidney 
thymus, and stomach 



Tissues w / Significant Expression 
highly expressed in the kidney; 

-Significant expression in liverand 

peripheral organs such as colon, 
small intestine, prostate, testis, pancreas 
and uterus 



Ussues w/o Significan t Expre5!«fn» 
no expression in heart, liver, colon, 
marrow, intestine, spleen, muscle, 
stomach, uterus, placenta, thymus, 
muscle, uterus, placenta, pancreas, 
salivary gland, and mammary gland • 

Tissue w /o Significant Expres.<:inn 
not expressed in intestine, mammary 
gland, marrow, uterus, trachea, colon, 
saUvary gland, Itmg, muscle, pancreas, 
liver, prostate, adrenal gland, placenta 
Heart, spine, brain, and spleen 

Ussues w/ o Significant Expression 
not expressed in heart, bone marrow, 
spleen and placenta„ 



Tzssuesw/Si^ifiranfFTp res.ion Tissues w/n .^iionif..^^. p.p^.^.^^ 

highly expressed in prostate; expressed in weaMy expressed in heart, cartOage. 

kidney, spine, placenta, liver, lung, colon, colon tumor, substantia nigra and 

spleen, uterus, dendrocyteand andmacrophageiit is not expressed in 

hippocan5)us. intestine, mammary gland, lymphoblasts 
bone marrow, testis, muscle, stomach 
and thymus 



DNAMolenniR 
30 DNA119502-2789 



Tissues w/SimifirantFTp rP..ion Tissues w/n Sionifi^.n. 

strongly expressedin mammary not expressed in muscle, liver, and 

gland, placenta andpiDState; expressed heart; weakly expressed in marrow, 

in intestine, colon, lung, kidney, thymus, uterus, testis and brain 
stomach, spine and spleen 



35 
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DNA Molecule 
DNA154095-2998 



Tissues w/ Significant Expression 
strongly e3q>ressed in fetal brain; 
significant expression in uterus and 
testis; e^qpressed in prostate, esophagus 
and esophagial tumors, normal 
stomach and stomach tumor, kidney but 
expressed higher in kidney tumor, lung 
tumor, and rectal tumor 



Tissues w/o Significant Expression 
negligible expression in mammary 
gland, bone marrow, trachea, colon, 
lung, muscle, pancreas, liver, 
adrenal gland, thymus, placenta, 
heart, brain and spleen, rectum; not 
expressed in liver tumor 



EKAMPLE20 

TH».rification of P>H>ntr>r/TJgand fa t ^^r^tinn. - Overview of Screening Assay of PRO Polypeptides for 

Wmtificaflon of Receptor/Ligan d Interactions 
In this assay, various PROpolypeptides are tested for abiUty to bind toapanel of potential receptor 

orUgandmoleculesforthepurposeofidenti^receptormgandinteractions.TlieidentificationofaUg^^ 

for a known receptor, a receptor for a known'ligand or a novel receptor/Ugand pair is usefiil for a variety 
ofindications including, for example, targetingbioactive molecules (linked to tfaeUg^ 
known to express the rec^tor or Kgand.-use of the receptor or ^U^^^ 

axe Ugand or receptor m a composition suspected of containing Oie same, wherein flxe composition may 
comprise cells suspected of expressing the ligand or receptor, modulating the growtii of or another biological 
or immunological activity of a cell known to express or respond tx> fl.e receptor or Ugand, modulating the 
immune response of cells or toward cells that express die receptor or Ugand, allowing the preparaion of 
agonists, antagonists and/or antibodies directedagainstflierecqjtor or Ugand whidiwiUm^^ 
of or a biological or immunological activity of a ceU expressing flie receptor or Ugand. and various other 

indications which will be readily apparent to the ordinarily skilled artisan. 

mgeneral. tiie assay is performed as foUows.APROpolypeptide of the present inventionsuspected 

of being a Ugand for a receptor is expressed as a fusion protein containing the Fc domain of human IgG (an 
immunoadhesm). Receptor-Ugand binding is detected by aUowing interaction of die immunoadhesin 
polypeptide witix cells {e.g. Co? ceUs) expressing candidate PRO polypeptide receptors and visuaUzation of 
bound immunoadhesin with fluorescent reagents directed toward the Fc fusion domain and examination by 
microscope. CeUs expressmg candidate receptors are produced by transient transfection. m parallel, of 
defined subsets of a Ubrary of cDNA expression vectors encoding PRO polypeptides that may function as 
receptor molecules. Cells are flien incubated for 1 hour in die presence of tiie PRO polypeptide 
inmiunoadhesm bemg tested for possible receptor binding. The cells are then washed and fixed with 
paraformaldehyde. The cells are flien incubated wifli fluorescent conjugated antibody directed against the 
Fc portion of the PRO polypeptide immunoadhesin {e.g. FITC conjugated goat anti-human-Fc antibody). 
The ceUs are tiien washed again and examined by microscope. A positive interaction is judged by the 
presence of fluorescent labeUng of ceUs transfected wi& cDNA encoding a particular PRO polypeptide 



.124 



0146420A2 1 > 



wo 01/46420 



PCT/USOO/34956 



receptor or pool of receptors and an absence of similar fluorescent labeling of similarly prqjaied cells that 
have been transfected with other cDNA or pools of cDNA. If a defined pool of cDNA e;q,ression vectors 
isjudgedtobepositiveforinteractionwithaPROpolyp^tideimmmioadhesin. the individual cDNA species 
that comprise the pool are tested individually (the pool is "broken down") to detennine flie specific cDNA 
that encodes a rec^tor able to interact with the PRO polypeptide immunoadhesin. 
5 . J"'««»«i^^«^*odinientofthisassay.anepitope-taggedpotentid 8 
histidine "His" tag) is aUowed to interact with a panel of potential receptor PRO polypeptide molecules t^at 
have been e^ressed as Anions with the Fc domain of human IgG (immmioadhesins). PbUowing a 1 hour 
co-incubation wife the epitope tagged PROpolypeptide. the candidate receptors are each immuM 
with protein A beads and the beads are washed. Potential ligand interaction is determined by Western blot 

10 analysisoflhehnmunoprecq,itatedconq,lexeswrthantibodydiiectedtowardsttieq,itopeta^^ Aninteraction 
is judged to occur if a band of die antic^ted molecular weight of die epitope tagged protein is observed m 
die Western blot analysis wifli a candidate receptor, but is not observed to occur wifli the other members of 
the panel of potential receptors. 

Using the above described assays, the foUowing receptor/ligand interactions have been herein 
15 identified: • 

(1) PRO1031-(designated herein-as human-H^l-7B ligand) binds to PRO5801- (designated herein-as— 
human IL-17RH1 receptor). 

(2) PRO10272 (designated herein as hmnan IL-17E ligand) binds to PRO5801 (designated herein as 
human II^lTRHl recq)tor). 

20 (3) PRO20110(designatedhereinashumanII^17Fligand)bindstothehumanlI^17receptor(II^l^^ 
[(Yao^a/.. Cytokine, 9(1 1> :794-800(1997); alsohereia designated as PROl] and to PRO20040 (designated 
herein as human Hy-ITRHZ recqrtor). 

(4) PRO1031 (IL-17B ligand) and PR01122 (IL-17C ligand) do not bind to the hmnan IL-17 recqjtor 
CLietal.. Proc.Natl. A cad. Sci. aiRA) £7(21:773-778 (2000)). 
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EXAMPLE 21 

Human 11^17 Receptor (TT.17R- designated PROt) Binding with Nnv.i Ligand. n^lTR ^ ^^^..^ 

PROlOSn and n^l 7C (desip nat Pd PRO! 122) 
Qoning of the BCD of Human 11.17 RfiCQ)tor (designated IL-17R; designated herein as PROl): 
TheECDofhumann.l7recqptor(IH7R)[Yaoetal.. Q»«n^ 9(1 1):794-800 (1997)] was cloned 
in order to study die Ugand/receptor interactions of the novel 11.17 homolog polypeptides IL-17B and IL- 
17C. Two oligonucleotide primers were designed at die 5' and3' ends of the human II.17R ECD based on 
Republished sequence. [Yaoer^..Cyto^. 9:794(1997)]. The two probes had die foUowing sequences: 
primer 1: 5'-CTG TAG CTC GAG GOT GCA GAG-3' (SEQ ID NO:38) 

primer 2: AAG CTT GGG TCA ATG ATG ATG ATG ATC ATC ATG ATC CCA CAG GGG 

CAT GTA GTC C-3* (SEQ ID NO:39) 
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The above primers were used in PGR reactions to amplify the foU-lengfli cDNA from a human testis 
cDNA Ubraiy with Pfu Ttobo DNA polymerase (Promega). A C-tenninal His tag was introduced by PGR 
tfaroughtheadditionofnucleotidesencodingeighthistidinestotheS' endprimer. The PGR product was then 
subcloned into an expression plasmid vector pRK5B. Sequence analysis confirmed that the insert contains 
a DNA fragment encoding the extracellular domain (1-320 amino acids) of Hie published hIL-17 receptor. 

B. Immunoprecipitation of the II^ITR EGD: 

The di^rential activity of 11^17 when compared to II.17B (PRO1031;SEQ ID.NO:2) and IL-17C 
(PROl 122; SEQ ID NO:4) (see Examples 28 through 30 of the present appUcation) suggested that they might 
bind and activate different cell surface receptors. In order to test whether II^17B (PRO1031) 6r II^17C 
(PR01122) directly bind to the receptor, an expression plasmid containing the I1^17R CPR01)(C-terminal 
His-tagged)wastransfectedmto293 cells using SuperPecttransfection reagent (Qiagen). Metabolic labeling 
of 293 cells was performed 16 hours afler transfection usmg 50 mGi/ml [^S]-Cys/Met mixture for 6 hours. 
Conditioned medium was collected and concentrated (Centricon-10. Amicon). To examine the expression 
of the II^17R BCD. Ni-NTA beads (Qiagen) were used to affinity precipitate the His-tagged II^17R BCD ^ 

bom the conditioned mediim. 
The conditioned medium was diluted in RIPA buffer (l%-NP40, G.^^ 

SDS in PBS) and was incubated with 11^17 and the Fc fusion proteins overnight at 4»C. Protem A-agarose 
beads (Pierce) were added to precipitate the Fc fusion proteins. The precipitates were washed three times 
to precipitate the Fc fusion proteins. The precipitates were washed three times in RIPA buffer, denatured 
in SDS sanq)le buffer, and electrophoresed on NuPAGE 4-12% Bis-Tris gels (Novex). For 11^17 
immunoprecipitation. anti-H^l? antibody (R&D Systems) was added. In a competitive binding experiment, 
immunoprecipitation of IL-17R BCD by 11^17 is performed in flie presence 6f a 5-fold molar excess of 
IL-17B.His, IL-17G.His and control his tagged protein. 

The II^17R EGD migrated as a 60 kDa band when purified via its histidine tag (Figure 29A.), lane 
1). Furthermore, the II^17R EGD also precipitated in combination with IL-17 Cane 3). However, botii 
II^17B and H^HG failed to conq)ete for the binding of IH7 for the labeled 11^17 receptor EGD (Figure 
29B.). lane 15 and 16). 

EXAMPLE 22 

KT^v^l H,.n,nn TT^17 T?ecentor Or-ITT^TTn fdesiE D <»t^ PROSROn Binding with Human n^l7 and Novel 
T n-17R rdesienate^ PRmo^n. IL- ^^r (HP.5:i«iated PROl 122, and IL-17B (designated 

Pl?O10272^: Induction "f NP-kB Ac tivity and IL-8 Production by IL-17B 

A. Isolation of IL-17E (PRO10272) and Gonstruction of Expression Vectors: 

IL.17E (DNA147531-2821; SEQ ID NO:5) and IH7RH1 (DNAl 15291-2681; SEQ ID NO:ll) 
cDNA clones were isolated from a human cDNA library and sequenced in tiieir entirety as described in 
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EXAMPLE 3 and EXAMPLE 5, r^pectively. Fc fiision proteins (immunoadhesions) were prq)ared by 
fusion of Ihe entire open reading frames of n^l7, II^ITB (PRO1031), IL-17C (PR01122), and IL-17E 
(PR01Q272) in frame with the Fc region of human IgGl in the eukaryotic ejq>r^sion vector pRKStkNEO 
and the baculovirus vector pBDDF, a derivative of pVL1393 purchased from Pharmingen. Fusion proteins 
were transiently expressed in human 293 cells or Sf9 insect cells and purified over a Protein A column. Hie 
extraceUular domain of the IL-17RH1 receptor (PRO5801) was also expressed as a C-teiminal 8xHis-tag 
fiision in baculovirus and purified by nickel afBnity column. IL-17E (PRO10272) was also expressed as a 
8xHis-tag fusion in E, coli and was purified and refolded. The identities of the pinified proteins were 
verified by N-terminal sequence analysis. 

B. Western Blot, Northern Blot and Tacpnan Analysis: 
Western blot analysis of binding of IL-17E (PRO10272) to ir^l7RHl (PRO5801) was performed 

essentiaUy as described by Xie et W., Cvtokine . 1100 :729-735 (1999) and Xie et a/., J. Biol. Chem„ 
" 275(40): 31335-31339 (2000). For Norttiem blot analysis, multiple tissue Northern blots (Clontech) were 
probed with a ^-labeled probe of random primed IL-17RH1 cDNA according to manufacturer's 
recommendations and e^qjosed to X-omat (Kodak) for 72 hours. For quantitative PGR analysis (Tacpnan™), 
-total mRNA^fiom human-tissues (50 ng) was analyzed as recommended (Perldn Elmer) with primera based-- - 
on the coding sequence of IL-17RH1 . 

C. FACS Analysis: 
Human 293 cells were transiently co-transfected with expression vectors for green fluorescent 

protein (GFP), and IL-17RH1 (PRO5801) or IL-17R (designated PROl) as indicated. After 24 hours, ceUs 
were incubated with Fc tSigged ligand as mdicated and binding was revealed with PE conjugated anti-hxmian 
Fc antibody. FACS curves show PE staining within the co-transfected GFP positive cell population. (Figure 
32A) 

D. 1^-kB, and IL-8 Assays and Western Blot Analysis: 
Luciferase reporter assays were conducted essentially as described by Gumey et al,^ Curr Biol. . 

9(4D:215-218 (1999). Briefly, 293 or TK-10 cells (2 x 10^) were transfected by Effectine ((Jiagen) 
transfection with 0.5 /zg of the firefly luciferase reporter plasmid pGL3-ELAM.tk and 0.05 /zg of the Renilla 
luciferase reporter plasmid as internal transfection control as well as IL-17E ejipression plasmid (0. 1 >ug) and 
carrier plasmid pRK5D to main t ain constantDNA between transfections. After 24 hours cells were harvested 
and luciferase activity assayed as recommended (Pharmacia). IL-8 ELISA were performed according to 
manufacturer's instructions R&D) Systems). (Figure 33) 

35 E. Results and Discussion: 

As desoibed supra, novel manbers of IL-17 family have been identified and dharacterized, 
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designated herein as BL-17B (PRO1031), IH7C (PR01122). IL-17D (PR021175), and IL-17E 
(PRO10272). Four members of the IL-17 family: IL-17, IL-17B, IL-17C and IL-17E share greatest 
similarity in the C-terminal portion of the molecule with 20-30% amino acid sequence identity and strict 
conservation of four cysteines. Additional cysteines that may be functionally conserved are present with 
differences in position. In contrast, there is litde conservation apparent in the N-temainal 80 residues. The 
5 alignment of the IH7 family members |1I^17 (SEQ ID NO:40); IH7B (PRO103 1 ; SEQ ID NO:2); IL-17C 
(PR01122, SEQ ID NO:4); and IL-17E (PRO10272, SEQ ID NO:6)] is demonstrated in Figure 30. The 
predicted signal sequences are imderlined. Conserved cysteines are indicated by bullet, and potential N- 
linked glycosylation sites are boxed. 

IL-17E mRNA was not detected by Northern blot analysis. However, H^ITE was detected at very 

10 low levels in several tissues including brain, kidney, lung, prostate, testis, spinal chord, adrenal gland and 
trachea by RT-PCR using primers designed to distinguish spliced mRNA from genomic DNA. The results 
of RT-PCR analysis of IL-17E (PRO10272) expression is shown in Figure 23 . As described above, RNA 
from the indicated tissues was subjected to RT-PCR with primers that were designed to amplify the entire 
coding sequence of II^ITE. The PCR product was resolved by agarose gel electrophoresis, transferred to 

15 nylon membrane and probed with a ^ labeled IL-17E cDNA probe. 

Applicants have demonstrated that IL-17B (PRO103 1) and IL-17G (PR01122) do not bind to the 

human IL-17 receptor (designated herein PROlX^^e EXAMPLE 21). A novel IL-17 receptor (designated 
herein as IL-17RH1; PRO5801) has been herein identified and characterized. IL-I7RH1 (DNAl 15291- 
2681; SEQ ID NO: II) cDNA clones were isolated from a human cDNA library and sequenced in their 

20 entirety as described in EXAMPLE 5. IL-17RH1 naRNA expression was examinedby Northern blot analysis 
as shown in Figure 31 A and quantitative PCR as shown in Figure 31B, Highest levels of expression of IL- 
17RH1 (PRO5801) were observed in Mdney, with significant e>^ression also observed in liver, and other 
peripheral organs such as colon, snaall intestine, prostate, testis, pancreas and uterus. 

Binding studies were conducted to determine whether this new molecule (designated II^17RH1; 

25 PRO5801) serves as a receptor for other members of IL-17 family. Human 293 kidney cells transfected with 
an e3q)ression vector for II^17RH1 were shown to bind to IH7E-Fc fusion protein (immunoadhesin), but 
do not show significant buiding of human 11^17 (as shown in Figure 32A). IL-17E inmiunoadhesin binding 
to IL-17RH1 expressing ceUs could be completely inhibited by competition with His epitope tagged IL-17E. 
In comparison, cells transfected with expression vector for II^17R bind IL-17 immunoadhesin but not BL- 

30 17E. To examine whether there was direct interaction with members of the IL-17 family, ligand binding 
studies were conducted with epitope tagged extracellular domain of the II^17RH1 receptor. As shown in 
Figure 32B, this liovel recq)tor exhibits strong binding of IL-17E-Fc, and weak binding to IL-17B-Fc but 
does not bind IL-17-Fc or IL-17C-Fc. 

11^17 has been observed to induce NF-kB activity (Jovanovic et al, , supra), A study was done to 

35 determine whether II^17E (PRO10272) would also induce activation of a NF-kB responsive luciferase 
reporter gene in two human renal cell carcinoma ceU lines, 293 and TK-10 cells (both of these cell lines were 
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found to express endogenous IL-17RH1 mRNA). Hie results of fli^e studies are shown in Figure 33A. 
Transfection of expression vector for IL-17B markedly induced luciferase activity. Hie luciferase activity 
was induced in a dose dej^ndent manner, and was of similar magnitude to that observed by the 
overe^qpr^sion of the TNF receptor siq>erfamily member GITR {see Figure 33B), previously shown to be 
a potent inducer of NF-kB activity (Gumey et al., siq?rd). NF-kB is thought to mediate a proinflammatory 
0 signal, suggesting that IL-17E naay have proinflammatory action. To examine this possibility, the production 
of IL-8, a proinflammatory chemokme induced by 11^17, was examined. As shown in Figure 34, IL-17E 
(PRO10272) mduced activation of IL-8 in TK-10 ceils. 

In summary, II^lTRHl (PRO5801) is the second receptor identified which binds to members of the 
IL-17 family. Tlie H^l? receptor farnily is quite unrelated to other proteiiis. However, conq>arison of the 
10 two receptors dws reveal conservation of many cysteines within the extracellular domain, suggesting they 
share similar structure. Tbtere are conserved elements within the intracellular domain as well, suggesting that 
these receptors likely engage similar intracellular machinery. This is supported by the observation that like 
IL-17, IL-17E signals activation of NK-kB. The regions of conservation within the intracellular domain do 
not bear obvious similarity to other receptor femilies known to activate NF-kB, the ILl/Toll and TNF 
15 recqptor families. ^ 

— IL-17E-induces production-of-IL^Si-a proinflammatory molecule that-has also been observed to-be - 

induced by 11^17, suggesting the biological activities of these two cytokines may be similar. The IL-17 
receptor has a very broad expression pattern, in contrast to the somewhat more restricted mRNA expression 
pattern of IL-17RH1 (PRO5801) (see Figure 31). If these molecules m&Jdato generally analolous 
20 pro inflamma tory responses, a key consideration in understandiog the function of the different members of 
the e^anding IL-17 cjrtokine family will be the expression patterns and regulation of the cognate receptors. 

Figure 25 through 28 show the relative tissue expression 'distribution for the novel IL-17 receptor 
homologs identified herein as IL-17RH1 (PRO5801; SEQ ID NO: 12), II^17RH2 (PRO20040; SEQ ID 
NO:14), IL-17RH3 (PR09877; SEQID NO:16) andIL"17RH4 (PRO20026; SEQID NO:18), respectively. 
25 In summary. Figure 35 depicts the IL-17 family of cytokines complex pattern of overlapping 

receptor-ligand specificities. As shown, ligands IL-17C and IH7D appear to have specificty for a different 
intorleukin-17 receptor other than IL^17R, IH7RH1 or IL-17RH2, In addition, Figures 20 flirough 28 and 
Figure 31 demonstrate the relative tissue expression distribution for the novel IL-17 homologu^ and IL-17 
receptors identified herein, 

30 

EXAMPLE 23 
Induction of c-fos m Ei^otfaelial Cells (ASSAY ;5f34> 
Hiis assay is designai to determine whether PRO polyj^tides show the ability to induce c-fos in 
endothelial cells. PRO polypeptides testing positive in this assay would be expected to be useful for the 
35 therapeutic treatment of conditions or disorders where angiogenesis would be beneficial including, for 
example, wound healing, and tiie like (as would agonists of these PRO polypeptide). Antagonists of the 
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PRO polypeptides testing positive in this assay would be e?qpected to be useful for the therapeutic treatment 
of cancerous turners. 

Human venous umbilical vein endothelial cells (HUVEC, Cell Systems) in growth media (50% 
Ham'sF12w/o GHT: low glucose, and 50% DMEM without glycine: withNaHCOa, 1% glutamine, lOmM 
HEPES, 10% FBS, 10 ng/ml bFGF) are plated on 96-well microtiter plates at a cell density of 1x10* 
cells/well. The day after plating, the cells are starved by removing the growth media and treating the cells 
with 100 ^1/well test samples and controls (positive control: growth media; negative control: 10 mM HEPES, 
140 mM NaCl, 4% (w/v) mannitol, pH 6.8). The cells are incubated for 30 minutes at 37*'C, in 5% CO2. 
The samples are removed, and the first part of the bDNA kit protocol (Chiron Diagnostics, cat. #6005-037) 
is followed, where each capitalized reagent/buffer listed below is available from the kit. 

Briefly, the amounts of the TM Lysis Buffer and Probes needed for the tests are calculated based 
on information provided by the manufacturer. The appropriate amounts of thawed Probes are added to the 
TM Lysis Buffer. The Capture Hybridization Buffer.is warmed to room tenq>erature. The bDNA strips are 
set up in the metal strip holders, and 100 jil of Capture Hybridization Buffer are added to each b-DNA well 
needed, followed by incubation for at least 30 minutes. The test plates with the cells are removed from the 
incubator, and the media are gentiy removed using the vacuum manifold. 100 fil of Lysis Hybridization 
Buffer with Probes are quickly pipetted-into each well of the microtiter plates^ The plates are then incubated 
at 55 *C for 15 minutes. Upon removal from the incubator, the plates are placed on the vortex mixer wife 
the microtiter adapter head and vortex on the #2 setting for one minute. 80 fil of the lysate are removed and 
added to the bDNA wells containing the Capture Hybridization Buffer, and pipetted up and down to mix. 
The plates are incubated at 53° C for at least 16 hours. 

On the next day, the second part of the bDNA kit protocol is followed. Specifically, the plates are 
removed from the incubator and placed on the bench to cool for 10 minutes, the volumes of additions 
needed are calculated based upon information provided by the manufacturer. An Anq)iifier Working Solution 
is prepared by Tnalnng a 1 : 100 dilution of the Amplifier Concentrate (20 fca/fd) in AL Hybridization Buffer. 
The hybridization mixture is removed from the plates and washed twice with Wash A. 50 ^1 of Amplifier 
Working Solution are added to each well and the wells are incubated at 53° C for 30 minutes. The plates 
are then removed from the incubator and allowed to cool for 10 minutes . Ihe Label Probe Working Solution 
is prepared by making a 1:100 dilution of Label Concentrate (40 pmoIes/^1) ia AL Hybridization Buffer. 
After the 10-minute cool-down period, the amplifier hybridization mixture is removed and the plates are 
washed twice with Wash A. 50 fil of Label Probe Working Solution are added to each well and the wells 
are incubated at 53*=* C for 15 minutes. After cooling for 10 minutes, the Substrate is warmed to room 
temperature. Upon addition of 3 fil of Substrate Enhancer to each ml of Substrate needed for the assay, the 
plates are allowed to cool for 10 minutes, the label hybridization mixture is removed, and the plates are 
washed twice with Wash A and three tunes with Wash D. 50 fil of the Substrate Solution with Enhancer are 
added to each well. The plates are incubated for 30 minutes at 37** C and RLU is read ia an appropriate 
luminometer. 
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i The repHcates are averaged and the coefficient of variation is determined. Hie measure of activity 

of the fold increase over the negative control (HEPES buffer described above) value is indicated by 
chemiluminescence xmits (RLU) . San:q>les that show an at least two-fold value over die negative control vahie 
are considered positive, 

PRO1031 assayed "positive" as shown below: 
5 ASSAY #1 

Negative control == 1.0 RLU 

Positive control = 10.96 RLU 

PRO1031 at 0.056 nM = 2.22 RLU 

ASSAY #2 

10 Negative control =1,0 RLU 

Positive control = 10.96 RLU 

PRO1031 at 0.56 nM = 2.01 RLU 

EXAMPLE 24 

15 Skin Vascular PermeabiKtv Assav (ASSAY #64> 

This- assay shows that certain ~PRO -polypeptides stimiilate an immune respoiise and induce— 
inflammation by inducing mononuclear cell, eosinophil and PMN infiltration at the site of injection of the 
animal. Hiis skin vascular permeability assay is conducted as follows. Hairless guinea pigs weighing 350 
grams or more are an^thedzed with ketamine (75^0 mg/Kg) and 5 mg/Kg Xylazine intramuscularly QM). 

20 A sanq)le of purij&ed PRO polypeptide or a conditioned media test sanq>le is injected intradermally onto the 
backs of the test animals with 100 fxL per injection site. It is possible to have atout 10-30, preferably about 
16-24, injection sites per animal. One mL of Evans blue dye (1 % in physiologic buffered saline) is injected 
intracardiaUy. Blemishes at the injection sites are then measured (mm diameter) at Ihr, 6 hrs and 24 hrs post 
injection. Animals were sacnbGiced at 6 hrs after injection. Each skin injection site is biopsied and fixed in 

25 paraformaldehyde. Ihe skins are then pr^ared for histopathalogic evaluation. Each site is evaluated for 
inflammatory cell infiltration into die skin. Sites with visible inflammatory cell inflammation are scored as 
positive. Inflammatory cells may be neutrophilic, eosinophilic, monoc5^c or lyniphocytic. 

At least a m i n imal i^rivascular infiltrate at the injection site is scored as positive, no infiltrate at the 
site of injection is scored as negative. PRO1031 gave positive results at time interval 24 hours in this assay. 

30 

EXAMPLE 25 

Stimulatory Activity in Mixed Lvmphocvte R eaction (MT. R) (ASSAY #24> 
This exanq)le shows that tiie polypeptides of the invention are active as stimulators of the 
proliferation of T-lynq>hocytes. Con^)ounds whidi stimulate proliferation of lynq}hocytes are useful 
35 therapeutically where enhancement of an immune r^ponse is bei^ficial. A flien^>eutic agent may also take 
the fonn of antagonists of flie PRO polypeptides of the invention, for exanq>le, munn&^iuman chimeric, 
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humanized or human antibodies against the polypeptide, which would be expected to inhibit T-lymphocyte 
proliferation. 

The basic protocol for this assay is described in Current Protocols in Immunologv , unit 3 . 12; edited 
by J. E. CoUgan, A. M. Kruisbeek, D. H, Marglies, E. M. Shevach, W. Strober, National Institutes of 
Health, Published by John Wiley & Sons, Inc. 
5 More specifically, in one assay variant, peripheral blood mononuclear cells (PBMC) are isolated 

jfrom mammalian iadividuals, for example a hmnan volimteer, by leukopheresis (one donor will supply 
stimulator PBMCs, the other donor will supply responder PBMCs). If desired, the cells are frozen in fetal 
bovine serum and DMSO after isolation. Frozen cells may be thawed overnight in assay media (37**C, 5 % 
CO2 )and then washed and resuspended to 3 x 10* cells/ml of assay media (RPMI; 10% fetal bovine serum, 

10 1% penicillin/streptomycin, 1% glutamine, 1% HEPES, 1% non-essential amino acids, 1% pyruvate). 

The stimulator PBMCs are prepared by irradiating the cells (about 3000 Rads), Hie assay i$ prepared by 
i)lating in triplicate wells a mixture of: 100:1 of test sample diluted to 1% or to 0.1%; 50 :1 of irradiated 
stimulator cells and 50 :1 of responder PBMC cells. 100 microUters of cell culture media or 100 microliter 
of CD4-IgG is xised as the control. The wells are then incubated at 37**C, 5% CO2 for 4 days. On day 5 and 

15 each weU is pulsed with tritiated thymidine (1.0 mCi/well; Amersham). After 6 hours the cells are washed 

3-times and then-the uptake of the label is evaluated. 

In another variant of this assay, PBMCs are isolated from the spleens of Balb/c mice and C57B6 
mice. The cells are teased from freshly harvested spleens in assay media (RPMI; 10% fetal bovine serum, 
1 % penicillin/streptomycin, 1 % glutamine, 1 % HEPES, 1 % non-essential amino acids, 1 % pyruvate) and 

20 the PBMCs are isolated by overlaying these cells over Lynq)holyte M (Organon Teknika), centrifiiging at 
2000 rpm for 20 minutes, collecting and washing the mononuclear cell layer in assay media and resuspending 
the cells to Ix 10^ cells/ml of assay media. The assay is then conducted as described above. Positive 
increases over control are considered positive widi increases of greater than or equal to 180% being 
preferred. However, any value greater than control indicates a stimulatory effect for the test protein. The 

25 results of this assay for compounds of the invention are shown below: 

PRO PRO Concentration Percent hicrease Over Control 

PRO10272 0.84 nM 201.5 

EXAMPLE 26 

30 Stimulation of peripheral blood mononuclear cells (PBMCs> or CD4'*^ cells with anti CD3 and PRO 

protein (ASSAY #99) 

This assay shows that one or more of the PRO polypeptides are active as enhancers of the 
stimulation of PBMCs or CD4"^ cells . CD4'*' cells are enriched by negative selection using MACs beads after 
LSM separation. The abihty of the PRO polypeptide to replace anti-CD28 is examined to determine the 
35 stiDQulaitory effect. 

Anti-CD3 and anti-CD28 are known to stimulate PBMCs. The basic protocol for the isolation of 
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PBMCs used in this assay is described in Current Protocols in Immiinologv. unit 3.12; edited by J. E, 
Coligan, A. M. Kruisbeek, D. H. Marglies, E. M, Shevach, W. Strober, National Institutes of Health, 
Published by John Wiley & Sons, Inc. 

More specifically, in one assay variant, per^heral blo(^ mononuclear cells (PBMC) are isolated 
from mammalian individuals, for exazrq>le a human volunteer, by leukopheresis. If <tesired, the cells are 
5 enriched for CIM"*^ cells, then firozen in 90% fetal bovine serum and 10% DMSO after isolation. Frozen 
cells may be thawed overnight in assay media (37*'C, 5 % COj) and then washed and resuspended to 0.5x10^ 
cells/ml of assay media (RPMI; 10% fetal bovine serum, 1% penicillin/streptomycin, 1% glutamine, 1% 
HEPES, 1% non-essential amino acids, 1% pyruvate). 

Hie assay is prepared by plating in delicate wells a mixture of: 200 jjI of cells after the overnight 
10 coat of anti-CD3 and PRO protein. 

50 /A of anti-CD3 (50 ng/ml, Araac 0178) and 50 ^^1 of 1 % of the PRO protein are coated on a 96 
well plate in PBS 4**C overnight. 50 /A Hu-IgG is used as the control in place of the PRO protein. 
The wells are then incubated at ST^'C, 5% CO2 for about 3 days. On day 4, each well is pulsed with tritiated 
thymidine (1 .0 mC/weU; Amersham). After 6 hours the cells are harvested and then the intake of the label 
15 is evaluated. 

A result wMch indicates a stimulatoiy effect 

of the control is considered to be positive stimulatory result. • 

^ In another variant of this assay, PBMCs or dM* splenocytes are isolated from the spleens of 
Balb/c mice. Hie cells are teased from freshly harvested spleens in assay media (RPMI; 10% fetal Ixjvine 
20 serum, 1 % penicillin/streptomycin, 1 % glutamine, 1 % HEPES, 1 %. non-essential amino acids, 1 % pyruvate) 
and the PBMCs are isolated by overlaying these cells o ver Lympholyte M (Organon Teknika), centrifiiging 
at 2000 ipm for 20 minutes, collecting and washing the mononuclear cell layer in assay media. CD4^ cells 
are enriched by negative selection using beads, washed in media and resuspended the cells to 1x10'' cells/ml 
of assay media, the assay is then conducted as described above. Results are shown below: 

PRO concentration stimulation C+)/inhibition (-) 

PRO1031 15.6 nM (+) 285% above baseline stunulation index 

PRO1031 0.56 nM (+) 147% above baseline stimulation index 

EXAMPLE27 
Generating II^17B and II^17C Fb/His fusion proteins 
Ihe coding sequences of IL17B and IL17C were amplified by PCR and suteloned into flie EcoRI 
and Smal sites of pBPH.His.c to generate a C-terminal GHHHHHHHH tag or the EcoRI and Stu sit^ of 
pBPH.IgG to generate a C-terminal fusion with the Fc region of hxmaan IgGl. Vectors pBPH.His.c and 
pBPH.IgG are derivative of the baculovirus expression vector pVL1393 (Phanningen). A control Fc or 
EQs-tagged protein was constructed in a similar way te C-terminally HnVing pancreatitis-associated protein 
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(175 amino acid) to the Fc portion of the human IgGl or a his-8 tag. 

The fusion proteins were e3q>ressed in High 5 cells using the manufacturer's recommended 
procedure (Invitrogen). In brief, the DNA constructs were co-transfected with BaculoGold Baculovirus 
DNA (Pharmingen) in a 7:1 ratio into adherent Sf9 cells. Cells were incubated at 28°C for 4 days and the 
supematent was harvested. The transfection supernatant was amplified and was subject to affinity 
5 purification by either protein A-sepharose beads (Pharmacia) for Fc fusion proteins or Ni-NTA agarose beads 
(QIAGEN) for His-tagged proteins. 

To examine the protein expression, SDS-PAGE analysis was performed on the affinity purified 
recombinant proteins under non-reducing and reducing conditions, followed by silver staining. 

10 EXAMPLE 28 

Induction of IL-6 and TNF-a release bv II^17B (PRO1031) and II^17C (PR01122> 
Using the procedure outlined in Yao et al, , J. ImmimoL, 155 : 5483 (1995) for IL-6 release, human 

foreskin fibroblast cells (ATCC CRL-2091) were cultured in MEM media (10% FBS) with the test cytokine. 

After incubation for 18 hours at 37*'C and 5% CO2, conditioned media were assayed for IL-6 using an 
15 ELESA kit (R&D Systems). For TNF-oc secretion, human leukemia monocytic THP-1 cells were cultured 

in RPMI media (10% FBS>^with test c3rtokinc.^ A^ incubation for 18 hour at 37 ^'G and 5% GOjv 

conditioned media were quantitated for TNF-a using and ELISA assay kit (R&D Systems), 

Human foreskin fibroblast cells (ATCC) were separately cultured in MEM media (10 % FBS) in the 

presence ofIL-17B(PRO1031)andII^17C(PRO1122). Afterincubationfor IShours at37**Cand5% CO^, 
20 conditioned media were assayed for IL-6 using an ELISA kit (R&D Systems). In contrast to the high level 

of IL-6 induced by 11^17, both IL^17B (PRO1031) and IL17C (PROl 122) failed to stimulate IL-6 secretion 

in fibroblast cells (as shown in Figure 36A). 

Using the procedure outlined in Yao et al. , Cvtokme. 9: 794 (1997), a human leukemic monocytic 

cell Ime, THP-1, was used to assay for the stimulation of TNF-a release by IL-17,^IL-17B (PRO1031) and 
25 IL-17C (PRO1031) by culturing in RPMI media (10% FBS). After mcubation for 18 hour at 37°C and 5% 

CO2, conditioned naedia were quantitated for TNF-a using an ELISA assay kit (R&D Systems). While IL-17 

induced only a low level of TNF-a in THP-1 cells, bodi BL^ITB and IL-17C (as Fc fusion proteins) 

stunulated TNF-a production in THP-1 cells (as shown in Figure 36B). A control Fc fusion protein had no 

effect. 

30 In order to further characterize the stimulation of TNF-a release by EI>17B and IL-17C, the time 

course and concentration d^)endence of the response were assayed in THP-1 cells. Figure 37 illustrates that 
IL-17B and IL-17C stimulate the release of TNF-a in a time- and concentration-d^endent manner. The 
BC50 for IL-17B stimulation is 2.4 nM, while tiie EC50 for II^17C is 25 nM. 

While the IL-17B and IL-17C preparations used in tbese experiments contained undetectable level 

35 of endotoxin O^ss than 1 EU/ml), additional control experiments were performed to confirm that the TNF-a 
release from THP-1 cells was real and not artifactual. The II^17B and IL-17C activities were unaffected by 
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polymyxin B treatment and were atolish^ by heat treatment, further supporting the notion that the proteins 
thraiselves were responsible for the ac^vities and not any contaminating endotoxin. 

EXAMPLE 29 

Fluorescence-Activated C^ll Sorter (FACS^ Analysis of Binding to THP-1 C^lls by IL-17, II^ITB and 
5 JL-llC Fusion Proteins 

THP-1 cells (5 X 10^) were pre-incubated in PBS containing 5 % horse serum at 4**C for 30 minutes 
to blcKJk non-specific binding. IL-17, IL-17B.Fc, IL-17C.Fc, or control Fc (1 mg each) were added and 
incubated widi the THP-1 cells in a volume of 0.25 ml on ice for 1 hour. For the IL-17 binding e3speriment, 
primary anti hIL-17 antibody (1:100 dilution) and secondary goat anti-mouse antibody conjugated to FTTC 
10 (Jackson Immunology Lab, 1;100 dilution) were added sequentially with 30-60 minute incubation and 
extensive washes before each addition. For the Fc fusion proteins, the cells were stained witii FTTC 
conjugated goat anti-human IgG (Fc specific, Jackson Immunology Lab, 1:100 dilution). After thorough 
washes, a minimum of 5,000 cells were analyzed using a FACScan (Becton Dickinson). 

Hie resulting of the above procedure was that both IL-17B and IL-17C Fc fusion proteins displayed 
15 binding to THP-1 cells con^ared with a control Fc fusion protein (as shown in Figure 38). 



EXAMPLE 30 
Articular cartilage Explant Assav For IL-17 and IL-17C 

A. Introduction: 

20 As mentioned previously, IL-17 is likely to play a role in the initiation or maintenance of the 

proinflammatory response. IL-17 is a cytokine expressed by CIH^ Th cells and induces the secretion of 
proinfl a mmatory and hematopoietic cytokines (e.^., H^lb, TNF-a, IL-6, IL-8, GM-CSF) in a number of 
• cell types including synoviocytes and macrophages [Aarvak et cd.^ J. Immunol. , 162: 1246-1251 (1999); 
Fossil gro/., J. Em. Med.. 183 : 2593-2603 (1996); Jovanovic etal. , J. Immunol.. 160:3513-3521 (1998)]. 

25 In the presence of 11^17, fibroblasts sustain the proliferation of CD34^ hematopoietic progenitors and induce 
their preferential maturation into neutrophils. As a result, 11-17 may constitute an early initiator of the T 
cell-dependent inflammatory reaction and be part of the c3rtokine network which bridges the immune system 
to hematoj^iesis. 

E?q}ression of B>17 has been found in the sjmovium of patients with rheumatoid arthritis, psoriatic 
30 artibritis, or osteoarthritis, but not in normal joint tissvies. IL-17 can synergize with the monocyte-derived, 
proinflammatory c^^kmes E^lb or TNF-a to uiduce IL^ and GM-CSF. By acting directly on 
synoviocytes, 11^17 could enhance secretion of proinflammatory cytokines in vivo and thus exacerbate joint 
inflammation and destruction. 

To further understand the possible role of IL-17, Applicants have t^ted the effects of 11^17 on 
35 cartflage matrix metabolism. In light of the known catabolic effects of nitric oxide (NO) on cartilage, and 
die existence of high levels of NO in arthritic joints, NO production was also measured. 
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B. Methods: 

Articular cartilage exolants : The metacarpophalangeal joint of a 4-6 month old female pigs was 
aseptically dissected, and articular cartilage is removed by free-hand slicing in a careful manner so as to 
avoid the underlying bone. The cartilage was nainced and cultured in bulk for at least 24 hours in a 
humidified atmosphere of 95% air 5% CO^ in serum free (SF) media (DME/F12 1:1) with 0,1% BSA and 
antibiotics. After washing three times, approximately 80 mg of articular cartilage was aliquoted into 
micronics tubes and incubated for at least 24 hours in the above SF media. Test proteins were then added 
at 1 % either alone or in combination with IL-la (10 ng/ml). Media was harvested and changed at various 
timepoints (0, 24, 48, 72 hours) and assayed for proteoglycan content using the 1,9-dinQediyl-methyleneblue 
(DMB) colorimetric assay described in Famdale and Butde, Biochem. Bicphvs. Acta, 883:173-177 (1985). 
After labeling (overnight) with ^S-sulfur, the tubes were weighed to determine the amount of tissue. 
Following an overnight digestion, the amo\mt of proteoglycan remaining in the tissue as well as proteoglycan 
synthesis (^S-incoiporation) is determined. 

Measurement of NO production : The assay is based on the principle that 2,3-diaminonapthaIene 
(DAN) reacts with nitrite vmder acidic conditions to form l-r(H)-naphthotriazole, a floiirescent product. As 
NO is quickly metabolized into nitrite (N02-1) and nitrate (N03-1), detection of nitrite, is one means of 
detecting (albeit undercounting) the actual NO produced;"10 mL of DAN (0.05 mg/mL in 0.62-M HCl) is 
added to 100 mL of sample (cell culture siqpematant), mixed, and incubated at room temperature for 10-20 
minutes. Reaction is terminated with 5 mL of 2.8N NaOH. Formation of 2,3-diaminonaphthotriazole was 
measured using a Cytoflor flourescent plate reader with excitation at 360 mn and emission read at 450 nm. 
For optimal measurement of flourescent intensity, black plates with clear bottoms were used. 

C. Results and Discussion: 

IL-17 was observed to both increase the release of and decrease the synthesis of proteoglycans (as 
shown in Figure 39). Moreover, this effect was additive to the effect observed from IL-la. The effects of 
IL-17 are not mediated by the production of nitric oxide, nor does iahibition of nitric oxide release augment 
matrix breakdown {see Figures 40 to 42). IL-17C (PR01122) increases matrix breakdown and inhibits 
matrix synthesis (Figure 43). Thus, expression of PR01122 is likely to be associated with degenerative 
cartilagenous disorders. 

In conclusion, IL-17 likely contributes to loss of articular cartilage in arthritic joints, and thus 
inhibition of its activity might limit inflammation and cartilfige destruction. IL-la and IL-17 have similar yet 
distinct activities, due to their use of different receptors and overlapping downstream signaling mechanisms. 
Given the findings of the potent catabolic effects of IL-17 on articular cartilage explants and the homology 
of II^17B (PRO1031) and IL-17C (PR01122) to IL-I7, antagonists to any or all of these proteins may be 
useful for the treatment of inflammatory conditions and cartilage defects such as ardiritis. 

Finally, it is well known that growth factors can have biphasic effects and that diseased tissue can 
respond differently than normal tissue to a given factor in vivo. For these reasons, antagonists or agonists 
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(e.g,, the proteins themselv^) of IL-17B (PRO1031), IL-17C (PR01122), or IL-17, may be useful for the 
treatnimt of mfiamniatory conditioiis aad joint disorders such as arthritis. 

EXAMPLE 31 

Inflammatory Bowel Disease flBD): Expression of 11^17 Family in Mouse Model of IBP 
5 Mice deficient in the cytokine receptor CRF2-4/IL-iORb develop spontaneous and progressive colitis 
that resembles the human condition of inflammatory bowel disease (IBD), This phenotype has been 
previously rei^rted (Spencer et al. , J. Exp, Med. . 187:571-578 [1998]). To examine the role of e^qpression 
of IL-17 family members in this model of IBD, colons were harvested from normal (wild type "WT") mice 
and from CRF2-4 deficient mice. Colons from CRF2-4 deficient mice were sub-catogorized into specimens 
10 exhibiting mild IBD and specimens exhibiting more advanced severe IBD. RNA was isolated from the colon 
sanq>l^ and the relative e^qpression of 11^17 family members was deterinined by quantitative PGR 
(Taqman"^). Figure 44 demonstrates the relative expression of 11^17, IL-17E (DNA147531-2821), IL-17B 
(DNA59294-138M), and IL^lTD (DNA173894-2947) r^resented by -delta CT relative to GAPDH. The 
expression of IL-17E markedly decreases in more advanced severe IBD compared to expression levels in 
15 normal (wild type ** WT**) mice, in contrast, increased e3q)ression values of IL-17 were observed in mild to 
severe IBDr-Thus,IL-17E may serve as a marker for this-inflammatory condition^ 

EXAMPLE 32 
IL-17D Expression in Mouse Model of Stroke 

20 n^l7D (DNA173894-2947) expression was examined in a murine experimental model of stroke. 

The right common carotid artery (RCC A) of C57Bl/6male mice was isolated viaamidline incision. Aloose 
tie was placed around the vessel. The middle cerebral artery (MCA) was visualized by forming a cranial 
window in the skull at the level of the rhinal fissure. At the appointed time, the MCA and the RCCA were 
occluded for a 45 minute ischemic period with 11-0 suture and 6-0 suture, respectively. Following this 

25 ischemic insult, the RCCA and MCA sutures were untied to allow reperfusion of the MCA territory. The 
relative ejq)ression of IUi7D was determined by quantitative PCR (Ta<pnan™) using RNA isolated fix>m 
iscbemic cortex at five time points following reperfusion (3, 6, 12, 24 and 72 hours) and compart with the 
e3q)ression of IL-17D observed in RNA isolated from control non-ischemic tissue. Figure 45 depicts the 
reults of this study. As shown, IL-17D expression decreases rapidly following stroke when examined over 

30 the five illustrated tin^ points. 

EXAMPLE 33 

Microarrav Analysis to Detect Qverexnression of PRO Polypeptide hi Cancerous Tumors . 
Nucleic acid microarrays, oftea containing tiK>usands of gene sequences, are useful for identifying 
35 differentially expressed genes in disease tissue as a)n^ared to their normal counterparts. Using nucleic 
acid microarrays, t^t and control mRNA sanq)les fiom test and control tissue san5)Ies are reverse transcribed 
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and labeled to generate cDNA probes. The cDNA probes are then hybridized to an. array of nucleic acids 
immobilized on a solid support. The array is configured such that the sequence and position of each member 
of the array is known. For example, a selection of genes known to be expressed in certain disease states may 
be arrayed on a solid support. Hybridization of a labeled probe with a particular array member indicates that 
the sample fi-om which the probe was derived expresses that gene. If the hybridization signal of a probe from 
5 a test (disease tissue) sample is greater than hybridization signal of a probe from a control (normal tissue) 
sample, the gene or genes overexpressed in the disease tissue are identified. The inoyplication of this result 
is that an overexpressed protein in a diseased tissue is useful not only as a diagnostic marker for the presence 
of the disease condition, but also as a therapeutic target for treatment of the disease comiition. 

The methodology of hybridization of nucleic acids and microarray technology is well known in the 

10 art. In the present example, the specific preparation of nucleic acids for hybridization and probes, slides, and 
hybridization conditions are all detailed in U.S. Provisional Patent Application Serial No. 60/193,767, filed 
on March 31, 2000 and which is herein incorporated by reference. 

In the present example, cancerous tumors derived from various human tissues were studied for PRO 
polypeptide-encoding gene e>^ression relative to non-cancerous human tissue in an attenq>t to identify those 

15 PRO polypeptides which are overe;qpressed in cancerous tumors. Two sets of experimental data were 
generated. In one set,- canceroiis hunian colon tumor tissue and nmtche^^ 

tissue from the same patient ("matched colon contror) were obtaiued and analyzed for PRO polypeptide 
e^^ression using the above described microarray technology. In the second set of data, cancerous human 
tumor tissue from any of a variety of different human tumors was obtained and compared to a "universal" 

20 epithelial control san^le which was prepared by pooling non-cancerous himian tissues of epithelial origin, 
including liver, kidney, and lung. mRNA isolated from the pooled tissues represents a mixture of expressed 
gene products from these different tissues. Microarray hybridization experiments using the pooled control 
samples generated a linear plot in a 2-color analysis. The slope of the line generated in a 2-color analysis was 
then used to normalize the ratios of (test:control detection) within each experiment. The normalized ratios 

25 from various experiments were then compared and used to identify clustering of gene expression. Thus, the 
pooled "universal control" san^le not only allowed effective relative gene expression determinations in a 
simple 2-sample comparison, it also allowed multi-sample comparisons across several experiments. 

In the present experiments , nucleic acid probes derived from the herein described PRO polypeptide- 
encoding nucleic acid sequences were used in the creation of the microarray and RNA from the tumor tissues 

30 listed above were tjsed for the hybridization thereto . A value based iq>on the normalized ratio lexperimental 
ratio was designated as a "cutoff ratio**. Only values that were above this cutoff ratio were determined to 
be significant. Table 7 below shows the results of these experiments, demonstrating that various PRO 
polypeptides of the preent invention are significantly overe;q>ressed in various human tumor tissues as 
compared to a non-cancerous human tissue control. As described above, these data demonstrate that the PRO 

35 polypeptides of the present invention are useful not only as diagnostic markers for the presence of one or 
more cancerous tmnors, but also serve as therapeutic targets for the treatment of those tumors. 
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Table 7 



Molecule 


is overexDressed in: 


as compared to: 


PRO1031 


hing tumor 


universal nonnal control 


PR01122 


breast tumor 


universal normal control 


PR01122 


luBg tumor 


universal normal control 


PRO5801 


colon tumor 


universal' normal control 


PR021175 


breast tumor 


universal normal control 


PR62II75 


colon tumor 


universal normal control 


PRQ21175 


limg tumor 


universal normal control 
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Deposit of Material 

The following materials have been deposited with the American Type Culture Collection, 10801 
University Blvd., Manassas, VA 201 10-2209, USA (ATCQ: 



Material 

DNA59294-1381 

DNA62377-1381-1 

DNA147531^2821- 

DNA173894-2947 

DNA115291-2681 

DNA164625-2890 

DNAl 19502-2789 

DNA154095-2998 



ATCC Dep. No. 

209866 

203552 

"PTA-I185 

PTA-2108 

PTA-202 

PTA-1535 

PTA-1082 

PTA-2591 



Deposit Date 
May 14, 1998 
December 22, 1998 
January 11, 2(X)0-" 
June 20, 2000 
June 8, 1999 
March 21, 2000 
Deceniber 22, 1999 
October 10, 2000 



These deposits were made under the provisions of the Budapest Treaty on the International 
Recognition of the Deposit of Microorganisms for the Purpose of Patent Procedure and the Regulations 
thereunder (Budapest Treaty). This assures maintenance of a viable culture of the deposit for 30 years from 
the date of d^sit. The dqjosits will be made available by ATCC under the terms of the Budapest Treaty, 
and subject to an agreement between Genentech, Inc, and ATCC, which assures permanent and unrestricted 
availability of the progeny of the culture of the deposit to the public upon issuance of the pertinent U.S. 
patent or upon laying open to the public of any U.S. or foreign patent ^plication, whichever comes first, 
and assures availability of the progeny to one determined by the U.S. Commissioner of Patents and 
Trademarks to be entitled thereto according to 35 USC § 122 and the Commissioner's rules pursuant thereto 
(including 37 CFR § 1.14 with particular reference to 886 OG 638). 

The assignee of the present application has agreed that if a culture of the materials on deposit should 
die or be lost or destroyed when cultivated under suitable conditions, the materials will be promptty replaced 
on notification with another of the same. Availability of the d^sited material is not to be construed as a 
license to practice the invention in contravention of the rights granted under the authority of any government 
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in accordance with its patent laws. 

The foregoing written specification is considered to be sufficient to enable one skilled in the art to 
practice the invention. The present invention is not to be limited in scope by the construct deposited, since 
the deposited embodiment is intended as a single illustration of certain aspects of the invention and any 
constructs that are functionally equivalent are within the scope of this invention. The deposit of material 
5 herein does not constitute an admission that the written description herein contained is inadequate to enable 
the practice of any aspect of the invention, including the best mode thereof, nor iis it to be construed as 
limiting the scope of the claims to the specific illustrations that it represents. Indeed, various modifications 
of the invention in addition to those shown and described herein will become apparent to those skilled in the 
art from the foregoing description and fall within the scope of the appended claims. 
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WHAT IS CLAIMED IS : 

1 . Isolated nucleic acid having at least 80 % nucleic acid sequence identity to: 

(a) a nucleotide sequence encoding the polypeptide shown in Figure 2 (SEQ ID NO:2), Figure 
4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6). Figure 8 (SEQ ID NO:8), Figure 12 (SEQ ID NO: 12), Figure 
14 (SEQ ID NO:14), Figure 16 (SEQ ID NO:16), or Figure 18 (SEQ ID NO:18); 

(b) a nucleotide sequence enccKling the polypeptide shown in Figure 2 (SEQ ID NO:2), Figure 
4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 12 (SEQ ID NO:12), Figure 
14 (SEQ ID NO: 14), Figure 16 (SEQ ID NO: 16), or Figure 18 (SEQ ID NO: 18), lacking its associated 
signal peptide; 

(c) a nucleotide sequence encoding an extracellular domain of the polypeptide shown in Figure 
2 (SEQ ID NO:2), Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 
12 (SEQ ID NO: 12), Figure 14 (SEQ ID NO: 14). Figure 16 (SEQ ID NO: 16), or Figure 18 (SEQ ID 
NO: 18), with its asscx^iated signal peptide; or 

(d) a nucleotide sequ^ce encoding an extracellular domain of the polypeptide shown in Figure 
2 (SEQ ID NO:2), Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 
12 (SEQ ID NO: 12), Figure 14 (SEQ ID NO: 14), Figure 16 (SEQ ID NO: 16), or Figure 18 (SEQ ID 

-NO: 18), lacking its associated signal peptide^ - — - 

2. Isolated nucleic acid having at least 80% nucleic acid sequence identity to a nucleotide 
sequence selected from the group consisting of the nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), 
Figure 3 (SEQ ID NO:3), Figure 5 (SEQ ID NO:5), Figure 7 (SEQ ID NO:7), Figure 11 (SEQ ID NO: 11), 
Figure 13 (SEQ ID NO: 13), Figure 15 (SEQ ID NO: 15), and Figure 17 (SEQ ID NO: 17). 

3. Isolated nucleic acid having at least 80% nucleic acid sequence identity to a nucleotide 
sequence selected from the group consisting of the full-length coding sequence of the nucleotide sequence 

25 shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO:3), Figure 5 (SEQ ID NO:5), Figure 7 (SEQ ID 
NO:7), Figure 11 (SEQ ID NO:ll), Figure 13 (SEQ ID NO:13), Figure 15 (SEQ ID NO:15), and Figure 
17 (SEQ ID NO: 17). 

4. Isolated nucleic acid having at least 80% nucleic acid sequence identity to the full-length 
30 coding sequence of the cDNA deposited under ATCC accession number 209866, 203552, FTA-1 185, PTA- 

2108, PTA-202, PTA-1535, PTA-1082 or PTA-2591. 

5. A vector con^rising the nucleic acid of Claim 1 . 

35 6. The vector of Claim 5 o^rerably linked to control sequences recognize by a host cell 

transformed with the vector. 
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7. A host cell con^rising the vector of Claun 5. 

8. The host cell of Claim 7, wherein said cell is a CHO cell, an E. coU cell, a yeast cell or 
a Baculovirus infected insect cell. 

5 9. A process for producing a PRO polypeptide comprising culturing the host ceU of Claim 7 

imder conditions suitable for expression of said polypeptide and recovering said polypeptide from the cell 
culture. 

10. An isolated polypeptide having at least 80% amino acid sequence identity to: 

(a) an amino acid sequence of the polypeptide shown in Figure 2 (SEQ ID NO:2), Figure 4 
(SEQ ID NO:4), Figure 6 (SEQ ID N0:6), Figure 8 (SEQ ID NO:8), Figure 12 (SEQ ID NO: 12), Figure 
14 (SEQ ID NO:14), Figure 16 (SEQ ID NO:16), or Figure 18 (SEQ ID NO:18); 

(b) an amino acid sequence of the polypeptide shown in Figure 2 (SEQ ID NO:2), Figure 
4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 12 (SEQ ID NO: 12), Figure 
14 (SEQ ID NO:14), Figure 16 (SEQ ID NO;16), or Figure 18 (SEQ ID NO:18), lacking its associated 
signal peptide; 

(c) an amino acid sequence of an extracellular domain of the polypeptide shown in Figure 2 
(SEQ ID NO:2), Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 12 
(SEQ ID NO:12), Figure 14 (SEQ ID NO: 14), Figure 16 (SEQ ID NO:16), or Figure 18 (SEQ ID NO:18), 
with its associated signal peptide; or 

(d) an amino acid sequence of an extracellular domain of the polypeptide shown in Figure 2 
(SEQ ID NO:2), Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 12 
(SEQ ID NO: 12), Figure 14 (SEQ ID NO: 14), Figure 16 (SEQ ID NO: 16), or Figure 18 (SEQ ID NO: 18), 
lacking its associated signal peptide. 

1 1 . An isolated polypeptide having at least 80% amino acid sequence identity to an amino acid 
sequence encoded by the full-length coding sequence of the cDNA deposited under ATCC accession number 
209866, 203552, FrA.1185, PTA-2108, PTA-202, FrA-1535, PTA-1082 or PTA-2591. 

30 12. A chimeric molecule conq)rising a polypeptide according to Claim 10 fused to a 

heterologous amino acid sequence. 

13. The chimeric molecule of Claim 12, wherein said heterologous amino acid sequence is an 
epitope tag sequence or an Fc region of an immunoglobulin. 

35 

14. An antibody which specifically binds to a polypeptide according to Claim 10. 
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15. Tbs antibody of Oaim 14, wherein said anfflxxfy is a monoclonal antibody, a humanized 
antibody or a singjLe-diain antibody. 

16. A conqwsition of matter conq)risjng (a) a polypq)tide of aaun 10. (b) an agonist of said 
polypeptide, (c) an antagonist of said polypeptide, or (d) an antibody that specificaUy binds to said 
polypeptide, in combination with a carrier. 

17. The composition of matter of Claim 16, wherein said carrier is a pharmaceutically 
acceptable carrier. 

18. The composition of matter of Claim 16 whidi is useful for the treatment of an hnmune 
related disease in a mammal. 

19. The composition of matter of Claim 16, wherein (a), (b). (c) or (d) is enable of (1) 
mcreasing the proliferation of T-lynqjhocytes in a mammal, (ii) inhibiting the proUferation of T-lymphocytes 
m a mammal, (iii) mcreasing infiltration of mflammatory cells into a tissue of a mammal, or (iv) decreasing 

- the infihration-of inflammatory cells into a tissue of a mammal. 

20. The conqxjsition of matter of Claim 16 comprising a therapeuticaUy effective amount of 
(a), (b), (c) or (d). 

21. An article of manufacture, con5>rising: 
a container; 

a label on said container; and 

a composition of matter comprismg (a) a polypeptide of Claim 10, (b) an agonist of said polypeptide, 
(c) an antagonist of said polypeptide, or (d) an antibody that specificaUy binds to said polypeptide, contained 
within said contamer. wherein label on said container mdicates that said composition of matter can be used 
for treatipg an immune related disease. 

22. A mefliod of treating an hnmune related disorder in a manamal in need fliereof conqaismg 
30 admmistering to said mammal a therapeutically effective amount of (a) a polypeptide of Claim 10. (b) an 

agonist of said polypeptide, (c> an antagonist of said polypeptide, or (d) an antibody that specifically buids 
to said polypq)tide. 
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23. The mefliod of Qaim 22, wherem flie immune related disorder is systemic lupus 
erythematosis, rheumatoid arthritis, osteoarthritis, juvenile chronic arthritis, a sponcfyloarthropafliy, systemic 
sclerosis, an idiopafliic mflammatory myopathy, Sjogren's syndrome, systemic vascuUtis, sarcoidosis. 
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autoimmune hemolytic anemia, autoimmune thrombocytopenia, thyroiditis, diabetes • melHtus, 
immune-mediated renal disease, a demyelinating disease of the central or peripheral nervous system, 
idiopathic demyelinating polyneuropathy, Guillain-Barr6 syndrome, a chronic inflanmiatory demyelinating 
polyneuropathy, a hepatobiliary disease, infectious or autoimmune chronic active hepatitis, primary biliary 
cirrhosis, granulomatous hepatitis, sclerosing cholangitis, inflammatory bowel disease, gluten-sensitive 
5 enteropathy, Whipple's disease, an autoimmune or immune-mediated skin disease, a bullous skin disease, 
erythema multiforme, contact dermatitis, psoriasis, an aUergic disease, asthma, allergic rhinitis, atopic 
dermatitis, food hypersensitivity, urticaria, an immunologic disease of the lung, eosmophilic pneumonias, 
idiopathic puhnonary fibrosis, hypersensitivity pneumonitis, a transplantation associated disease, graft 
rejection or graft-versus-host-disease. 

10 

24, A method for determining the presence of aPRO1031, PR01122, PRO10272, PR021175, 
PRO201 10, PRO5801, PRO20040, PR09877 or PRO20026 polypeptide in a sample suspected of containing 
said polypeptide, said method comprising exposing said sanq)le to an anti-PRO1031, anti-PR01122, anti- 
PRO10272, anti-PR021175, anti-PRO20110, anti-PRO5801, anti-PRO20040, anti-PR09877 or anti- 

15 PRCX20Q26 antibody and determining binding of said antibody to a conD$K)nent of said san^le. 

25 . A method of diagnosing an immune related disease in a mammal, said method comprising 
detecting the level of expression of a gene encoding PRO1031, PR01122, PRO10272, PR021175, 
PRO20110, PRO5801, PRQ20040, PR09877 or PRO20a26 polypeptide (a) in a test sanq>le of tissue cells 

20 obtained from the mammal, and (b) in a control sample of known normal tissue cells of the same cell type, 
wherein a higher or lower level of e:q)ression of said gene in the test sample as compared to the control 
sample is indicative of the presence of an immune related disease in the mammal from which the test tissue 
cells were obtained. 

25 26. A method of diagnosing an immune related disease in a mammal, said method comprising 

(a) contacting an an anti-PRO1031, anti-PR01122, anti-PRO10272, anti-PR021175, anti-PRO20110, anti- 
PRO5801, anti-PRO20040, anti-PR09877 or anti-PRO20026 antibody with a test sample of tissue cells 
obtained from said mammal and (b) detecting the formation of a complex between tiie antibody and the 
polypeptide in the test san^le, wherein formation of said conq)lex is mdicative of the presence of an immune 

30 related disease in the mammal froni which the test tissue cells were obtained. 

27. A method of identifying a conqwund that inhibits the activity of a PRO1031, PR01122, 
PRO10272, PR021175, PRO20110. PRO5801, PRO20040, PR09877 or PRO20026 polypeptide, said 
method comprising contacting cells which normally respond to said polypeptide with (a) said polypeptide and 
35 (b) a candidate couqwund, and determining the lack responsiveness by said cell to (a). 
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28. A method of identifying a compound that inhibits the egression of a gene encoding a 
PRO1031, PR01122, PRO10272. PR021175, PRO20110. PRO5801, PRO20040, PR09877 or PRO20026 
polypeptide, said meltod con^)rising contacting cells whidi normally express said polypeptide with a 
candidate conqxiund, and determining the lack of e3q)r^sion said gene. 

5 29. The method of Qaim 28, \^erein said candidate compound is an antisense nucleic acid. 

30. A method of identifying a con:q>ound that minoics the activity of a PRO1031, PROl 122, 
PRO10272, PR021175, PRQ20110, PRO5801, PRO20040, PR09877 or PIIO20Q26 polypeptide, said 
method conq)rising contacting cells which normally respond to said polypeptide with a candidate conqx>imd, 

10 and d^ennining the responsiveness by said cell to said candidate comypound. 

31. A method of stimulating the proUferation of T-lymphocytes, said method con5>rising 
contacting T-lynq)hocytes with an effective amount of (a) a PRO1031 or PRO10272 polypeptide or (b) an 
agonist of (a), wherein the proliferation of T-lynq)hocytes is stimulated. 



15 



32. - - 



A method of inhibiting the-proliferation -of- T-lyrophocyt^ 
contacting T4ymphocytes with an effective amount of an antagonist of a PRO103 1 or PRO10272 polypeptide, 
wherein the proliferation of T-lyn:q)hoc5^ is inhibited. 

^0 33. A method of enhanciag the injaitration of inflammatory cells into a tissue of a mflmmal ^ said 

method comprising administration to said mammal an effective amount of (a) a PRO1031 polypeptide or (b) 
an agonist of (a), wherein said infiltration is enhanced. 

34, A method of decreasing the infiltration of inflammatory cells into a tissue of a mammal, 
25 said method con^rising admioistration to said mammal an effective amount of an antagonist of a PRO1031 
pol3rpeptide, wherein said iofiltration is decreased. 



35. The method of any one of Claims 33 to 34, wherein said inflammatory cells are mononuclear 
ceUs, eosinophils or polymorhonuclear neutrophils (PMNs). 

30 

36. A method for inhibiting angiogenesis induced by a PRO103 1 polypeptide or an agonist thereof 
in a mammal coiiq)rising administering a therapeutically effective amount of an anti-PRO1031 antibody to 
the mammal, wherein said angiogenesis. is inhibited. 

37. A method for stimulating angiogenesis induced by a PRO1031 polypeptide or an agonist 
thereof m a mammal con^rising administering a therapeutically effective amount of said polypeptide to the 
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mammal, wherein said angiogenesis is stimulated. 

38. A method for inhibiting angiogenesis in a mammal con^rising administering a therapeutically 
effective amount of an antagonist of a PRO1031 polypeptide to the mammal, wherein said angiogenesis is 
inhibited. 

5 

39. A method of treating a degenerative cartilaginous disorder in a mammal comprising 
administering a therqieutically effective amount of a PRO1031 or PR01122 polypeptide, agonist, or 
antagonist thereof, to said mammal suffering from said disorder. 

10 40. A kit comprising: 

a conq>osition coii^)rising (a) aPRO1031 polypeptide con^rising the amino acid sequence 
shown in Figure 2 (SEQ ID NO:2), (b) a PROl 122 polypeptide comprising the amino acid sequence shown 
in Figure 4 (SEQ ID NO:4), or an agonist or antagonist of (a) or (b) in admixture with a phamaceuticaUy 
acceptable carrier; \ 

15 a container containing said composition; and 

a label affixed to said container, or a package insert included in said container, referring 

to the use of said conqx)sition, in the treatment of a degenerative cartilaginous disorder 

41. A method of detecting a polypeptide designated as A, B, or C in a sample suspected of 
20 containing an A, B, or C polypeptide, said method comprising contacting said sample with a polypeptide 

designated herein as D, E, or F and determining ttie formation of a A/D, B/D, C/E or C/F polypeptide 
conjugate in said sample, wherein the formation of said conjugate is indicative of the presence of an A, B, 
or C polypeptide hi said sample and wherein A is a PRO1031 polypeptide (herem also designated IL-17B), 
B is a PRO10272 polypeptide (herein also designated IL-17E), C ^ a PRO20110 polypeptide (herein also 
25 designated IL-17F), D is a PRO5801 polypeptide (herein also designated IL-17RH1), E is a PROl 
polypeptide (herein known as IL-17R), and F is a PRO20()40 polypeptide (herein also designated IL-17RH2). 

42. The method according to Claim 41, wherein said sanq)le comprises cells suspected of 
expressing said A, B, or C polypeptide. 

30 

43. Hie method according to Claim 41, wherein said D, E, or F polyp^tide is labeled with 
a detectable label, 

44. The method according to Claim 41, wherein said D, E, or F polypeptide is attached to a 
35 sohd siq)port. 
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45. A method of detecting a polypeptide designated as D, E, or F in a sanq)le suspects of 
co ntaining an D, E, or F polypeptide, said method conq)rising contacting said sample widi a polyj^tide 
designated herem as A, B, or C and determining the formation of a A/D, B/D, C/E, or C/F polypeptide 
conjugate in said sample, wherein the formation of said conjugate is indicative of the presence of an D, E, 
or F polypeptide in said sample and wherein A is a PRO 1031 polypeptide (herein also designated IL-.17B), 

5 B is a PR01Q272 polypeptide (herein also designated IL-17E), C is a PRO20110 polypeptide (herein also 
designated IL-17I^, D is a PRO5801 polypeptide (herein also designated Bb-17RH1), E is a PROl 
polypeptide (herein known as II^ITR), and F is a PRO20040 polypq)tide (herein also designated IL-17RH2) . 

46. The method according to Claim 45, wherein said sample conq>rises cells suspected of 
10 e;q>r^sing said D, E, or F polypeptide. 

47. The method ^xording to Claim 45, wherein said A, B, or C polypeptide is labeled with 
a detectable label, 

15 48. The method ^xording to Claim 45, wherein said A, B, or C polypeptide is attached to a 
—solid supportT— — — — — — 

49. A method of linking a bioactive molecule to a cell e:q)ressing a polypeptide designated as 
A, B, or C, said method comprising contacting said cell with a polypeptide desigoated as D, E, or F that is 
bound to said bioactive molecule and allowing said A, B, or C and said D, E, or F jjolypeptides to bind to 
one another, thereby linking said bioactive molecules to said cell, wherein A is a PRO1031 polypeptide 
(herein also designated II^17B), B is a PR01Q272 polypeptide (herem also designated 11^17^. C is a 
PRO201 10 polypeptide (herein also designated II^ITF), D is a PRO5801 polypeptide (herein also designated 
II^17RH1), E is a PROl polypeptide (heiem known as IL-17R), and F is a PRO20040 polypeptide (herein 
also designated IL-17RH2). 

50. The method according to Claim 49, wherein said bioactive molecule is a toxin, a radiolabel 
or an antibody. 

51. The method according to Claim 49, wherein said bioactive molecule causes the death of 

said cell. 

52. A method of linking a bioactive molecule to a cell e55)ressing a polypeptide designated as 
D, E, or F, said method conq>rising contacting said cell with a polypeptide designated as A, B, or C that is 
bound to said bioactive molecule and allowing said A, B, or C and said D, E, or F polypepti<fe to bind to 
one another, thereby Imking said bioactive molecules to said cdl, wherein A is a PR01031 polypeptide 
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(herein also designated IL^ITB), B is a PRO10272 polypeptide (herein also designated IH7E), C is a 
PRO201 10 polypeptide (herein also designated IL-17F), D is a PRO5801 polypeptide (herein also designated 
IL-17RH1), E is a PROl polypeptide (herein known as IL-17R), and F is a PRO20040 polypeptide (herein 
also designated IL-17RH2), 

5 53 . The method according to Qaim 52, whereia said bioactive molecule is a toxin, a radiolabel 

or an antibody. 

54. The method according to Claim 52, wherein said bioactive molecule causes the death of 

said cell. 

10 

55. A method of modulating at least one biological activity of a cell expressing a polypeptide 
designated as A, B, or C, said method con5)rising contacting said ceU with a polypeptide designated as D, 
E, or F or an anti-A, anti-B, or anti-C polypeptide antibody, whereby said D, E, or F polypeptide or anti-A, . 
anti-B, or anti-C polypeptide antibody binds to said A, B, or C polypeptide, thereby modulating at least one 

15 biological activity of said cell, wherein A is a PRO1031 polypeptide (herein also designated IL-17B), B is 

a PRO10272 polypeptide-(herein also designated BL-ITE), C is a PRO201 10 polypeptide (herein also - 

designated IL-17F), D is a PRO5801 polypeptide (herein also designated IL-17RH1), E is a PROl 
polypeptide (herein known as II^17R), and F is a PRO20040 polyp^tide (herein also designated rL-17RH2). 

20 56, Hie method according to Claim 55, wherein said cell is killed. 

57. A method of modulating at least one biological activity of a cell e3q)ressing a polypeptide 
designated as D, B, or F, said method coniprising contacting said cell with a polypeptide designated as A, 
B, or C or an anti-D, anti-E, or anti-F polypeptide antibody, whereby said A, B, or C polypeptide or anti-D, 

25 anti-E, or anti-F polypeptide antibod;^ binds to said D, E, or F polypeptide, thereby modulating at least one 
biological activity of said cell, wherein A is a PRO1031 polypeptide (herein also designated IU-17B), B is 
a PRO10272 polypeptide (herein also designated IL-17E), C is a PRO20110 polypeptide (herein also 
designated IL-17F), D is a PRO5801 polypeptide (herein also designated IL-i7RHl), E is a PROl 
polypeptide (herein known as I1^17R), and F is a PRO20040 polypeptide (herein also designated IL-17RH2). 

30 

58. The method according to Claim 57, wherein said cell is killed. 

59. A method for detecting the presence of tumor in an mammal, said method comprising 
concq)aring the level of ejq)ression of any PRO polypeptide shown in Table 7 in (a) a test sample of cells taken 

35 from said Tviammfll and (b) a control sample of nonnal cells of the same cell type, wherem a higher level of 
expression of said PRO polypeptide in the test sample as compared to the control sample is indicative of the 
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60. The method of Oaim 59, wherein said tumor is lung tumor, colon tumor, or breast tonor. 
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FIGURE 1 

AGGCGGGCAGCAGCTGCAGGCTGACCTTGCAGCTTGGCGGA^raGACTGGCCTCACAACCTGCTGTTTCT 

CTTACCATTTCCATCTTCCTGGGGCTGGGCCAGCCCAGGAGCCCCAAAAGCAAGAGGAAGGGGCAAGGGCG 

GCCTGGGCCCCTGGCCCCTGGCCCTCACCAGGTGCCACTGGACCTGGTGTCACGGATGAAACCGTATGCCC 

GCATGGAGGAGTATGAGAGGAACATCGAGGAGATGGTGGCCCAGCTGAGGAACAGCTCAGAGCTGGCCCAG 

AGAAAGTGTGAGGTCAACTTGCAGCTGTGGATGTCCAACAAGAGGAGCCTGTCTCCCTGGGGCTACAGCAT 

CAACCACGACCCCAGCCGTATCCCCGTGGACCTGCCGGAGGCACGGTGCCTGTGTCTGGGCTGTGTGAACC 

CCTTCACCATGCAGGAGGACCGCAGCATGGTGAGCGTGCCGGTGTTCAGCCAGGTTCCTGTGCGCCGCCGC 

CTCTGCCCGCCACCGCCCCGCACAGGGCCTTGCCGCCAGCGCGCAGTCATGGAGACCATCGCTGTGGGCTG 

CACCTGCATCTTCTGAATCACCTGGCCCAGAAGCCAGGCCAGCAGCCCGAGACCATCCTCCTTGCACCTTT 

GTGCCAAGAAAGGCCTATGAAAAGTAAACACTGACTTTTGAAAGCAAG 
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FIGURE 2 



MDWPHNLLFLLTISIFLGLGQPRSPKSKRKGQGRPGPIAPGPHQVPLDLVSRMKPYARMEEYERNIEEMVA 
QLRNSSELAQRKCEVNLQLWMSNBCRSLSPWGYSINHDPSRIPVDLPEARCLCLGCVWPFTMQEDRSMVSVP 
VFSQVPVRRRLCPPPPRTGPCRQRAVMETIAVGCTCIF 
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FXGORE 3 

GCCAGGTGTGCAGGCCGCTCCAAGCCCAGCCTGCCCCGCTGCCGCCACCMPGACGCTCCTCCCCGGCCTCC 
TGTTTCTGACCTGGCTGCACACATGCCTGGCCCACCATGACCCCTCCCTCAGGGGGCACCCCCACAGTCAC 
GGTACCCCACACTGCTACTCGGCTGAGGAACTGCCCCTCGGCCAGGCCCCCCCACACCTGCTGGCTCGAGG 
TGCCAAGTGGGGGCAGGCTTTGCCTGTAGCCCTGGXGTCCAGCCTGGAGGCAGCAAGCCACAGGGGGAGGC 
ACGAGAGGCCCTCAGCTACGACCCAGTGCCCGGTGCTGCGGCCGGAGGAGGTGTTGGAGGCAGACACCCAC 
CAGCGCTCCATCTCACCCTGGAGATACCGTGTGGACACGGATGAGGACCGCTATCCACAGAAGCTGGCCTT 
CGCCGAGTGCCTGTGCAGAGGCTGTATCGATGCACGGACGGGCCGCGAGACAGCTGCGCTCAACTCCGTGC 
GGCTGCTCCAGAGCCTGCTGGTGCTGCGCCGCCGGCCCTGCTCCCGCGACGGCTCGGGGCTCCCCACACCT 
GGGGCCTTTGCCTTCCACACCGAGTTCATCCACGTCCCCGTCGGCTGCACCTGCGTGCTGCCCCGTTCAGT 
GTGA CCGCCGAGGCCGTGGGGCCCCTAGACTGGACACGTGTGCTCCCCAGAGGGCACCCCCTATTTATGTG 
TATTTATTGTTATTTATATGCCTCCCCCAACACTACCCTTGGGGTCTGGGCATTCCCCGTGTCTGGAGGAC 
AGCCCCCCACTGTTCTCCTCATCTCCAGCCTCAGTAGTTGGGGGTAGAAGGAGCTCAGCACCTCTTCCAGC 
CCTTAAAGCTGCAGAAAAGGTGTCACACGGCTGCCTGTACCTTGGCTCCCTGTCCTGCTCCCGGCTTCCCT 
TACCCTATCACTGGCCTCAGGCCCCGCAGGCTGCCTCTTCCCAACCTCCTTGGAAGTACCCCTGTTTCTTA 
AACAATTATTTAAGTGTACGTGTATTATTAAACTGATGAACACATCCCCAAAA 
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FIGURE 4 



m^LLPGLLFLTWLHTCLAHHDPSLRGHPHSHGTPHCYSAEELPLGQAPPHLIARGAKWGQALPVALVSSL 

AASHRGRHERPSATTQCPVLRPEEVLEADTHQE^ISPWRYRVOTDEDRYPQKIAFJ^CLCRGCIDi^ 

TAALNSVRLLQSLLVLRRRPCSRDGSGLPTPGAFAFHTEFIHVPVGCTCVLPRSV 



Signal peptide: 

Tyrosine kinase phosphorylation 
N-myristoylation sites : 

Leucine zipper pattern: 
Homologous region to IL-17: 



Amino acids 1-18 

Amino acids 112-121 
Amino acids 
32-38;55-61; 133-139 
Amino acids 3-25 
Amino acids 99-195 
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FIGURE 5 



GGCTTGCTGAAAATAAAATCAGGACTCCTAACCTGCTCCAGTCAGCCTGCTTCCACGAGGCCTGTCAGTCA 

GTGCCCGACTTGTGACTGAGTGTGCAGTGCCCAGCATGTACCAGGTCAGTGCAGAGGGCTGCCTGAGGGCT 

GTGCTGAGAGGGAGAGGAGCAGAGATGCTGCTGAGGGTGGAGGGAGGCCAAGCTGCCAGGTTTGGGGCTGG 

GGGCCAAGTGGAGTGAGAAACTGGGATCCCAGGGGGAGGGTGCAG ATCA GGGA6CGACCCAGATTAGGTGA 

GGACAGTTCTCTCATTAGCCTTTTCCTACAGGTGGTTGCATTCTTGGCAATGGTCATGGGAACCCACACCT 

ACAGCCACTGGCCCAGCTGCTGCCCCAGCAAAGGGCAGGACACCTCTGAGGAGCTGCTGAGGTGGAGCACT 

GTGCCTGTGCCTCCCCTAGAGCCTGCTAGGCCCAACCGCCACCCAGAGTCCTGTAGGGCCAGTGAAGATGGA 

CCCCTCAACAGCAGGGCCATCTCCCCCTGGAGATATGAGTTGGACAGAGACTTGAACCGGCTCCCCCAGGA 

CCTGTACCACGCCCGTTGCCTGTGCCCGCACTGCGTCAGCCTACAGACAGGCTCCCACATGGACCCCCGGG 

GCAACTCGGAGCTGCTCTACCACAACCAGACTGTCTTCTACAGGCGGCCATGCCATGGCGAGAAGGGCACC 

CACAAGGGCTACTGCCTGGAGCGCAGGCTGTACCGTGTTTCCTTAGCTTGTGTGTGTGTGCGGCCCCGTGT 

GATGGGCTAGCCGGACCTGCTGGAGGCTGGTCCCTTTTTGGGAAACCTGGAGCCAGGTGTACAACCACTTG 

CCATGAAGGGCCAGGATGCCCAGATGCTTGGCCCCTGTGAAGTGCTGTCTGGAGCAGCAGGATCCCGGGAC 

AGGATGGGGGGCTTTGGGGAAAACCTGCACTTCTGCACATTTTGAATVAGAGCAGCTGCTGCTTA^^ 

CGGAAGCTGGTGTCCTGTCATTTTCTCTCAGGAAAGGTTTTCAAAGTTCTGCCCATTTCTGGAGGCCACCA 

CTCCTGTCTCTTCCTCTTTTCCCATCCCCTGCTACCCTGGCCCAGCACAGGCACTTTCTAGATATTTCCCC 

CTTGCTGGAGAAGAAAGAGCCCCTGGTTTTATTTGTTTGTTTACTCATCACTCAGTGAGCATCTACTTTGG 

GTGCATTCTAGTGTAGTTACTAGTCTTTTGACATGGATGATTCTGAGGAGGAAGCTGTTATTGAATGTATA 

GAGATTTATCCAAATAAATATCTTTATTTAAAAATGAAAAA 
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FIGURE 6 

MRERPEOXSEDSSLISLFLQWAFLAMVMGTHTYSHWPSCCPSKGQDTSEELLRWSTVPVPPLEPARPNRHP 
ESCRASEDGPI1NSRAISPWRYELDRDLNRLPQDLYHARCLCPHCVSLQTGSHMDPRGNSEI.I1YHNQTVFYR 
RPCHGEKGTHKGYCLERRLYRVSIiACVCVRPRVMG 

Signal peptide: Jimino acids 1-32 

N-glycosylation site: Amino acids 136-140 

Tyrosine kinase phosphorylation site: Amino acids 127-135 

N-myristoylation sites: Amino acids 44-50; 150-156 
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FIGfDRE 7 



M6CTGGTAGCCGGCTTCCTGCTGGCGCTGCCGCCGAGCTGGGCCGCGGGCGCCCCCAGGGCGGGCAGGCG 

CCCCGCGCGGCCGCGGGGCTGCGCGGACCGGCCGGAGGAGCTACTGGAGCAGCTGTACGGGCGCCTGGCGG 

CCGGCGTGCTCAGTGCCTTCCACCACACGCTGCAGCTGGGGCCGCGTGAGCAGGCGCGCAACGCGAGCTGC 

CCGGCAGGGGGCAGGCCCGGCGACCGCCGCTTCCGGCCGCCCACCAACCTGCGCAGCGTGTCGCCCTGGGC 

CTACAGAATCTCCTACGACCCGGCGAGGTACCCCAGGTACCTGCCTGAAGCCTACTGCCTGTGCCGGGGCT 

GCCTGACCGGGCTGTTCGGCGAGGAGGACGTGCGCTTCCGCAGCGCCCCTGTCTACATGCCCACCGTCGTC 

CTGCGCCGCACCCCCGCCTGCGCCGGCGGCCGTTCCGTCTACACCGAGGCCTACGTCACCATCCCCGTGGG 

CTGCACCTGCGTCCCCGAGCCGGAGAAGGACGCAGACAGCATCAACTCCAGCATCGACAAACAGGGCGCCA 

AGCTCCTGCTGGGCCCCAACGACGCGCCCGCTGGCCCCTGAGGCCGGTCCTGCCCCGGGAGGTCTCCCCGG 

CCCGCATCCCGAGGCGCCCAAGCTGGAGCCGCCTGGAGGGCTCGGTCGGCGACCTCTGAAGAGAGTGCACC 

GAGCAAACCAAGTGCCGGAGCACCAGCGCCGCCTTTCCATGGAGACTCGTAAGCAGCTTCATCTGACACGG 

GCATCCCTGGCTTGCTTTTAGCTACAAGCAAGCAGCGTGGCTGGAAGCTGATGGGAAACGACCCGGCACGG 

GGCTGCTGCGCSGTGCAGGGCGTGACTCACCGCTGGGTGCTTGCCA^ 

AAAGCAATCTAAAAATAATAATAAGTATAGCGACTATATACCTACTTTTAAAATCAACTGTTTTGAATAGA 

GGCAGAGCTATTTTATATTATCAAATGAGAGCTACTCTGTTACATTTCTTAACATATAAACATCGTTTTTT 

ACTTCTTCTGGXAGAATTTTTTAAAGCATAATTGGAATCCTTGGATAAATrTTGTAGCTGGTACACTCTGG 

CCTGGGTCTCTGAATTCAGCCTGTCACCGATGGCTGACTGATGAftATGGACACGTCTCATCTGACCCACTC 

TTCCTTCCACTGAAGGTCTTCACGGGCCTCCAGGTGGACCAAAGGGATGCACAGGCGGCTCGCATGCCCCA 

GGGCCAGCTAAGAGTTCCAAAGATCTCAGATTTGGTTTTAGTCATGAATACATAAACAGTCTCAAACTCGC 

ACAATTTTTTCCCCCTTTTGAAAGCCACTGGGGCCAATTTGTGGTTAAGAGGTGGTGAGATAAGAAGTGGA 

ACGTGACATCTTTGCCAGTTGTCAGAAGAATCCAAGCAGGTATTGGCTTAGTTGTAAGGGCTTTAGGATCA 

GGCTGAATATGAGGACAl^GTGGGCCACGTTAGCATCTGCAGAGATCAATCTGGAGGCTTCTGTTTCTGCA 

TTCTGCCACGAGAGCTAGGTCCTTGATCTTTTCTTTAGATTGAAAGTCTGTCTCTGAACACAATTATTTGT 

AAAAGTTAGTAGTTCTTTTTTAAATCATTAAAAGAGGCTTGCTGAAGGAT 
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FXGDRE 8 

MLVAGFIJ^PPSWAAGJ^PRAGRRPARPRGCADRPEELLEQLYGRIiAAGVLS 

PAGGRPGDRRFRPPTNLRSVSPWAYRISYDPARYPRYLPEAYCLCRGCLTGLFGEEDVRFRSAPVYMPTW 
LRRT PACAGGRS VYTEAYVT I PVGCTC VPE PEKDADS INS S I DKQGAKLLLGPN DAPAGP 

Signal peptide: Ainino acids 1-15 

N-glycosylation sites: Amino acids 68-72; 181-185 

Tyrosine kinase phosphorylation site: Amino acids 97-106 

N-myristoylation sites: Amino acids 17-23; 4 9-55; 74-80; 

118-124 

Amidation site: Amino acids 21-25 
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FIGURE 9 



CAACTGCACCTCGGTTCTATCGATAGCCACCAGCGCAACATCACAGTGAAGACCCTGCaTGGCCCAGCCAT 

GGTCAAGTACTTGCTGCTGTCGATATTGGGGCTTGCCTTTCTGAGTGAGGCGGCAGCTCGGAAAATCCCCA 

AAGTAGGACATACTTTTTTCCAAAAGCCTGAGAGTTGCCCGCCTGTGCCAGGAGGTAGTATGAAGCTTGAC 

ATTGGCATCATCAATGAAAACCAGCGCGTTTCCATGTCACGTAACATCGAGAGCCGCTCCACCTCCCCCTG 

GAATTACACTGTCACTTGGGACCCCAACCGGTACCCCTCGGAAGTTGTACAGGCCCAGTGTAGGAACTTGG 

GCTGCATCAATGCTCAAGGAAAGGAAGACATCTCCATGAftOTCCGTTCCCaTCCAGaUVGAGACCCT^ 

CGGAGGAAGCACCAAGGCTGCTCTGTTTCTTTCCAGTTGGAGAAGGTGCTGGTGACTGTTGGCTGCACCTG 

CGTCACCCCTGTCATCCACCATGTGCAGTAAGAGGTGCATATCCACTCAGCTGAAGAAG 
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FIGDRE 10 

OTVKTLHGPAMVKYLLLSILGIAFLSEAAARKIPKVGHTFFQKPES 

RNIESRSTSPWNYTVTWDPNRYPSE WQAQCRNLGCINAQGKEDI SMNS VPIQQETL WRRKHQGCSVS FQ 
LEKVLVTVGCTCVT PVIHHVQ 

Signal sequence: Amino acids 1-30 

N-glycosylation site: Amino acids 83-86 

N-myristoylation sites: Arciino acids 106-111; 136-141 
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FIGURE 11 



CCGGCGMGTCGCTCGTGCTGCTAAGCCTGGCCGCGCTGTGCAGGAGCGCCGTACCCCGAGAGCCGACCGT 

TCAATGTGGCTCTGAAACTGGGCCATCTCCAGAGTGGATGCTACAACATGATCTAATCCCCGGAGACTTGA 

GGGACCTCCGAGTAGAACCTGTTACAACTAGTGTTGCAACAGGGGACTATTCAATTTTGATGAATGTAAGC 

TGGGTACTCCGGGCAGATGCCAGCATCCGCTTGTTGAAGGCCACCAAGATTTGTGTGACGGGCAAAAGCAA 

CTTCCAGTCCTACAGCTGTGTGAGGTGCAATTACACAGAGGCCTTCCAGACTCAGACCAGACCCTCTGGTG 

GTAAATGGACATTTTCCTACATCGGCTTCCCTGTAGAGCTGAACACAGTCTATTTCATTGGGGCCCATAAT 

ATTCCTAATGCAAATATGAATGAAGATGGCCCTTCCATGTCTGTGAATTTCACCTCACCAGGCTGCCTAGA 

CCACATAATGAAATATAAAAAAAAGTGTGTCAAGGCCGGAAGCCTGTGGGATCCGAACATCACTGCTTGTA 

AGAAGAATGAGGAGACAGTAGAAGTGAACTTCACAACCACTCCCCTGGGAAACAGATACATGGCTCTTATC 

CAACACAGCACTATCATCGGGTTTTCTCAGGTGTTTGAGCCACACCAGAAGAAACAAACGCGAGCTTCAGT 

GGTGATTCCAGTGACTGGGGATAGTGAAGGTGCTACGGTGCAGCTGACTCCATATTTTCCTACTTGTGGCA 

GCGACTGCATCCGACATAAAGGAACAGTTGTGCTCTGCCCACAAACAGGCGTCCCTTTCCCTCTGGATAAC 



CCCCCATTAAGGTTCTTGTGGTTTACCCATCTGAAATATGTTTCCATCACACAATTTGTTACTTCACTGAA 

TTTCTTCAAAACCATTGCAGAAGTGAGGTCATCCTTGAAAAGTGGCAGAAAAAGAAAATAGCAGAGATGGG 

TCCAGTGCAGTGGCTTGCCACTCAAAAGAAGGCAGCAGACAAAGTCGTCTTCCTTCTTTCCAATGACGTCA 

ACAGTGTGTGCGATGGTACCTGTGGCAAGAGCGAGGGCAGTCCCAGTGAGAACTCTCAAGACCTCTTCCCC 

CTTGCCTTTAACCTTTTCTGCAGTGATCTAAGAAGCCAGATTCATCTGCACAAATACGTGGTGGTCTACTT 

TAGAGAGATTGATACAAAAGACGATTACAATGCTCTCAGTGTCTGCCCCAAGTACCACCTCATGAAGGATG 

CCACTGCTTTCTGTGCAGAACTTCTCCATGTCAAGCAGCAGGTGTCAGCAGGAAAAAGATCACAAGCCTGC 
CACGATGGCTGCTGCTCCTTGTAG 
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MSLVLLSIJ^CRSAVPREPTVQCGSETGPSPEWMLQHDLIPGDLRDLRVEPVTTSVATGDYSII^ 

LRADASIRLLKATKICVTGKSNFQSYSCVRCNYTEAFQTQTRPSGGKWTFSYIGFPVELNTVY 

NANMNEDGPSMSVNFTSPGCLDHIMKYKKKCVKAGSLWDPNITACKKNEETVEWFTTT^ 

STIIGFSQVFEPHQKKQTRASWIPVTGDSEGATVQLTPYFPTCGSDCIRHKGTWLCPQTGVPFPLDNNK 
SKPGGWLPLLLLSLLVATWVLVAGIYIMfOlHERIK^ 

QNHCRSEVILEKWQKKKIAEMGPVQWIATQKKAADKWFLLSNDWSVCDGTCGKSEGSPSEN 
FNLFCSDLRSQIHLHKYVWYFREIDTKDDYNALSVCPKYHLMKDATAFCAELLHVKQQVSAGKRSQACHD 



GCCSL 



Signal sequence: 



Amino acids 1-14 



Transmembrane domain: 



Amino acids 290-309 




Amino acids 67-70; 103-106; 156-159; 
183-186; 197-200; 283-286 



and cGMP-dependent protein kinase phosphorylation sites: 

Amino acids 228-231; 319-322 




Amino acids 116-121 



Amidation site: 



Amino acids 488-491 
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FIGURE 13 

ACACTGGCCAAACAAAAACGAAAGCACTCCGTGCTGGAAGTAGGAGGAGAGTCAGGACTCCCAGGACAGAG 

AGTGCACAAACTACCCAGCACAGCCCCCTCCGCCCCCTCTGGAGGCTGAAGAGGGATTCCAGCCCCTGCCA 

CCCACAGACACGGGCTGACTGGGGTGTCTGCCCCCCTTGGGGGGGGGCAGCACAGGGCCTCAGGCCTGGGT 

GCCACCTGGCACCTAGAAGATGCCTGTGCCCTG6TTCTTGCTGTCCTTGGCACTGGGCCGAAGCCCAGTG 

TCCTTTCTCTGGAGAGGCTTGTGGGGCCTCAGGACGCTACCCACTGCTCTCCGGGCCTCTCCTGCCGCCTC 

TGGGACAGTGACATACTCTGCCTGCCTGGGGACATCGTGCCTGCTCCGGGCCCCGTGCTGGCGCCTACGCA 

CCTGCAGACAGAGCTGGTGCTGAGGTGCCAGAAGGAGACCGACTGTGACCTCTGTCTGCGTGTGGCTGTCC 

ACTTGGCCGTGCATGGGCACTGGGAAGAGCCTGAAGATGAGGAAAAGTTTGGAGGAGCAGCTGACTCAGGG 

GTGGAGGAGCCTAGGAATGCCTCTCTCCAGGCCCAAGTCGTGCTCTCCTTCCAGGCCTACCCTACTGCCCG 

CTGCGTCCTGCTGGAGGTGCAAGTGCCTGCTGCCCTTGTGCAGTTTGGTCAGTCTGTGGGCTCTGTGGTAT^^ 

GACTGCTTCGAGGCTGCCCTAGGGAGTGAGGTACGAATCTGGTCCTATACTCAGCCCAGGTACGAGAAGGA 

ACTCAACCACACACAGCAGCTGCCTGCCCTGCCCTGGCTCAACGTGTCAGCAGATGGTGACAACGTGCATC 

TGGTTCTGAATGTCTCTGAGGAGCAGCACTTCGGCCTCTCCCTGTACTGGAATCAGGTCCAGGGCCCCCCA 

AAACCCCGGTGGCACAAAAACCTGACTGGACCGCAGATCATTACCTTGAACCACACAGACCTGGTTCCCTG 
CCTCTGTATTCAGGTGTGGCCTCTGGAACC^^^^^ 

CCCGCGCACACCAGAACCTCTGGCAAGCCGCCCGACTGCGACTGCTGACCCTGCAGAGCTGGCTGCTGGAC 

GCACCGTGCTCGCTGCCCGCAGAAGCGGCACTGTGCTGGCGGGCTCCGGGTGGGGACCCCTGCCAGCCACT 

GGTCCCACCGCTTTCCTGGGAGAACGTCACTGTGGACAAGGTTCTCGAGTTCCCATTGCTGAAAGGCCACC 

CTAACCTCTGTGTTCAGGTGAACAGCTCGGAGAAGCTGCAGCTGCAGGAGTGCTTGTGGGCTGACTCCCTG 

GGGCCTCTCAAAGACGATGTGCTACTGTTGGAGACACGAGGCCCCCAGGACAACAGATCCCTCTGTGCCTT 

GGAACCCAGTGGCTGTACTTCACTACCCAGCAAAGCCTCCACGAGGGCAGCTCGCCTTGGAGAGTACTTAC 

TACAAGACCTGCAGTCAGGCCAGTGTCTGCAGCTATGGGACGATGACTTGGGAGCGCTATGGGCCTGCCCC 

ATGGACAAATACATCCACAAGCGCTGGGCCCTCGTGTGGCTGGCCTGCCTACTCTTTGCCGCTGCGCTTTC 

CCTCATCCTCCTTCTCAAAAAGGATCACGCGAAAGGGTGGCTGAGGCTCTTGAAACAGGACGTCCGCTCGG 

GGGCGGCCGCCAGGGGCCGCGCGGCTCTGCTCCTCTACTCAGCCGATGACTCGGGTTTCGAGCGCCTGGTG 

GGCGCCCTGGCGTCGGCCCTGTGCCAGCTGCCGCTGCGCGTGGCCGTAGACCTGTGGAGCCGTCGTGAACT 

GAGCGCGCAGGGGCCCGTGGCTTGGTTTCACGCGCAGCGGCGCCAGACCCTGCAGGAGGGCGGCGTGGTGG 

TCTTGCTCTTCTCTCCCGGTGCGGTGGCGCTGTGCAGCGAGTGGCTACAGGATGGGGTGTCCGGGCCCGGG 

GCGCACGGCCCGCACGACGCCTTCCGCGCCTCGCTCAGCTGCGTGCTGCCCGACTTCXTGCAGGGCCGGGC 

GCCCGGCAGCTACGTGGGGGCCTGCTTCGACAGGCTGCTCCACCCGGACGCCGTACCCGCCCTTTTCCGCA 

CCGTGCCCGTCTTCACACTGCCCTCCCAACTGCCAGACTTCCTGGGGGCCCTGCAGCAGCCTCGCGCCCCG 

CGTTCCGGGCGGCTCCAAGAGAGAGCGGAGCAAGTGTCCCGGGCCCTTCAGCCAGCCCTGGATAGCTACTT 

CCATCCCCCGGGGACTCCCGCGCCGGGACGCGGGGTGGGACCAGGGGCGGGACCTGGGGCGGGGGACGGGA 

CTTA2VATA7UVGGCAGACGCTGTTTTTCTAAAAAAA 
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MPVPVm.LSIAI.GRSPVVIiSLERLVGPQDATHCSPGLSCRLWDSDILCLPGDIVPAPGPVIA 

LRCQKETDCDLCLRVAVHIAVHGHWEEPEDEEKFGGAADSGVEEPRNASLQAQVVLSFQAYPTARCVLLEV 

QVPAALVQFGQSVGSVVYDCFEAALGSEVRIWSYTQPRYEKELNHTQQLPALPWLNVSAIXSDNVHLV^^ 

EEQHFGLSLYWNQVQGPPKPRWHKNLTGPQIITLNHTDLVPCLCIQVWPLEPDSVRTNICPFREDPRAHQN 

LWQAARLRLLTLQSWLLDAPCSLPAEAALCWRAPGGDPCQPLVPPLSWENWVDKVLE 

VNSSEKLQLQECLWADSLGPLKDDVI.LLETRGPQDNRSLCALEPSGCTSLPSKASTRAARLGEYLLQDLQS 
GQCLQLWDDDLGALWACPMDKYIHKRWALVWLACLLFAAALSLILLLKKDHAKGWLRLLK^ 

RAALLLYSADDSGFERLVGALASALCQLPLRVAVDLWSRRELSAQGPVAWFHAQRRQTLQEGGVVVLLFSP 
GAVALCSEWLQDGVSGPGAHGPHDAFRASLSCVLPDFLQGRAPGSYVGACFDRLLHPDAVPAIiFRTVPVFT 
LPSQLPDFLGALQQPRAPE^GRLQERAEQVSRALQPALDSYFHPPGTPAPGRGVGPGAGPGAGDGT 

signal sequence: Amino acids 1-20 



transmembrane domain: Amino acids 453-473 

N-glycosylation sites: Amino acids 118-121; 186-189; 198-201; 

211-214; 238-241; 248-251; 334-337; 
357-360;391-394 

Glycosaminoglycan attachment site: Amino acids 583-586 

CAMP- and cGMP-dependent protein kinase phosphorylation site: 

Amino acids 552-555 

N-myristoylation sites: Amino acids 107-112; 152-157; 319-324 ; 

438-443; 516-521; 612-617; 692-697; 
696-701;700-705 
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FIGURE 15 

CGAGGGCTCCTGCTGGTACTGTGTTCGCTGCTGCACAGCAAGGCCCTGCCACCCACCTTCAGGCCATGCAG 
CCATGTTCCGGGAGCCCTAATTGCACAGAAGCCCMGGGGAGCTCCAGACTGGCAGCCCTGCTCCTGCCTC 
TCCTCCTCATAGTCATCGACCTCTCTGACTCTGCTGGGATTGGCTTTCGCCACCTGCCCCACTGGAACACC 
CGCTGTCCTCTGGCCTCCCACACGGATGACAGTTTCACTGGAAGTTCTGCCTATATCCCTTGCCGCACCTG 
GTGGGCCCTCTTCTCCACAAAGCCTTGGTGTGTGCGAGTCTGGCACTGTTCCCGCTGTTT^ 

TGTCAGGTGGCTCAGGTCTTCAACGGGGCCTCTTCCACCTCCTGGTGCAGAAATCCAAAAAGTCT.TCCACA 

TTCAAGTTCTATAGGAGACACAAGATGCCAGCACCTGCTCAGAGGAAGCTGCTGCCTCGTCGTCACCTGTC 

TGAGAAGAGCCATCACATTTCCATCCCCTCCCCAGACATCTCCCACAAGGGACTTCGCTCTAftAAGGACCC 

AACCTTCGGATCCAGAGACATGGGAAAGTCTTCCCAGATTGGACTCACAAAGGCATGGAGGACCCGAGTTC 

TCCTTTGATTTGCTGCCTGAGGCCCGGGCTATTCGGGTGACCATATCTTCAGGCCCTGAGGTCAGCGTGCG 

TCTTTGTCACCAGTGGGCACTGGAGTGTGAAGAGCTGAGCAGTCCCTATGATGTCCAGAAAATTGTGTCTG 

GGGGCCACACIGTAGAGCTGCCTTATGAATTCCTTCTGCCCTGTCTGTGCATAGAGGCATCCTACCTGCAA 

GAGGACACTGTGAGGCGCAAAAAATGTCCCTTCCAGAGCTGGCCAGAAGCCTATGGCTCGGACTTCTGGAA 

GTCAGTGCACTTCACTGACTACAGCCAGCACACTCAGATGGTCATGGCCCTGACACTCCGCTGCCCACTGA 



CGAGAGTCAGATGGGTGGTATGTTTTGGAGAAGGTGGACCTGCACCCCCAGCTCTGCTTCAAGTTCTCTTT 

TGGAAACAGCAGCCATGTTGAATGCCCCCACCAGACTGGGTCTCTCACATCCTGGAATGTAAGCATGGATA 

CCCAAGCCCAGCAGCTGATTCTTCACTTCTCCTCAAGAATGCATGCCACCTTCAGTGCTGCCTGGAGCCTC 

CCAGGCTTGGGGCAGGACACTTTGGTGCCCCCCGTGTACACTGTCAGCCAGGCCCGGGGCTCAAGCCCAGT 

GTCACTAGACCTCATCATTCCCTTCCTGAGGCCAGGGTGCTGTGTCCTGGTGTGGCGGTCAGATGTCCAGT 

TTGCCTGGAAGCACCTCTTGTGTCCAGATGTCTCTTACAGACACCTGGGGCTCTTGATCCTGGCACTGCTG 

GCCCTCCTCACCCTACTGGGTGTTGTTCTGGCCCTCACCTGCCGGCGCCCACAGTCAGGCCCGGGCCCAGC 

GCGGCCAGTGCTCCTCCTGCACGCGGCGGACTCGGAGGCGCAGCGGCGCCTGGTGGGAGCGCTGGCTGAAC 

TGCTACGGGCAGCGCTGGGCGGCGGGCGCGACGTGATCGTGGACCTGTGGGAGGGGAGGCACGTGGCGCGCGT 

GGGCCCGCTGCCGTGGCTCTGGGCGGCGCGGACGCGCGTAGCGCGGGAGCAGGGCACTGTGCTGCTGCTGT 

GGAGCGGCGCCGACCTTCGCCCGGTCAGCGGCCCCGACCCCCGCGCCGCGCCCCTGCTCGCCCTGCTCCAC 

GCTGCCCCGCGCCCGCTGCTGCTGCTCGCTTACTTCAGTCGCCTCTGCGCCAAGGGCGACATCCCCCCGCC 

GCTGCGCGCCCTGCCGCGCTACCGCCTGCTGCGCGACCTGCCGCGTCTGCTGCGGGCGCTGGACGCGCGGC 

CTTTCGCAGAGGCCACCAGCTGGGGCCGCCTTGGGGCGCGGCAGCGCAGGCAGAGCCGCCTAGAGCTGTGC 

AGCCGGCTTGAACGAGAGGCCGCCCGACTTGCAGACCTAGGTTGAGCAGAGCTCCACCGCAGTCCCGGGTGTCT 
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MGSSRLAALLLPLLLIVIDLSDSAGIGFRHLPHWNTRCPIJVSHTDDSFTGSSAYIPCRTVmALFSTKP^ 

RVWHCSRCLCQHLLSGGSGLQRGLFHLLVQKSECKSSTFKFYRRHEayiPAPAQRKLLPRRHLSEKSHHISXPS 

PDISHKGIJISKRTQPSDPETWESLPRLDSQRHGGPEFSFDLLPEARAIRVTISSGPEVSVRLCHQWALECE 

ELSSPYDVQKIVSGGHTVELPYEFLLPCIiCIEASYLQEDTVRRBCKCPFQSWPEAYGSDFWKSVHFTDYSQH 

TQ^mdALTLRCPL^a:lEAALCQRHDWHTLCKDLPNATARESDGWYVLEKVDLHPQLCFKFSEX3NSSHVEC 

QTGSLTSPmvSMDTQAQQLILHFSSRMHATFSAAWSLPGIiGQDTLVPPVYTVSQARGSSPVSLDLIIPFIiR 

PGCCVLVWRSDVQFAWKHLLCPDVSYRHLGLLILALIJ^LTLLGVVIALTC^ 

SEAQRRLVGALAELLRAALGGGRDVIVDLWEGRHVARVGPLPWIiWAARTRVAREQGTVLLLWSGAD 

GPDPRAAPLIJU^LHAAPRPLLLLAYFSRLCAKGDIPPPLRALPRYRLLRDLPRLLRALDARPFAEATSWGR 

LGARQRRQSRLELCSRLEREAARLADLG 



Signal peptide: """itoirio~~acids 1-23 " ™" 

Transmembrane domain: Amino acids 455-472 

N-glycosylation sites: Amino acids 318-322; 347-351; 364-368 

Glycosaminoglycan attachment site: Amino acids 482-486 

.cAMP- and cGMP-dependent protein kinase phosphorylation sites: 

Amino acids 104-108; 645-649 

Tyrosine kinase phosphorylation site: Amino acids 322-329 

N-myristoylation sites: TVmino acids 90-96; 358-364; 470-476 

Eukaryotic cobalamin-binding proteins: Amino acids 453-4 62 
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FIGURE 17 



GCCAGGCCCTATCTCCCTGCCAGGAGGCCGGAGTGGGGGAGGTCAGACGGGGCGGTTGGAGGGGGAGGG^ 

6CCACGCGCTTCTGCCTCAGGTGTTCCTGCGTTGTTTGTCAGTGGAGAGCAGGGAGTGGGGCCAGCCAGCA 

GAAACAGTGGGCTGTACAACATCACCTTCAAATATGACAATTGTACCACCTACTTGAATCCAGTGGGGAAG 

CATGTGATTGCTGACGCCCAGAATATCACCATCAGCCAGTATGCTTGCCATGACCAAGTGGCAGTCACCAT 

TCTTTGGTCCCCAGGGGCCCTCGGCATCGAATTCCTGAAAGGATTTCGGGTAATACTGGAGGAGCTGAAGT 

CGGAGGGAAGACAGTGCCAACAACTGATTCTAAAGGATCCGAAGCAGCTCAACAGTAGCTTCAAAAGAACT 

GGAATGGAATCTCAACCTTTCCTGAATATGAAATTTGAAACGGATTATTTCGTAAAGGTTGTCCCTTTTCC 

TTCCATTAAAAACGAAAGCAATTACCACCCTTTCTTCTTTAGAACCCGAGCCTGTGACCTGTTGTTACAGC 

CGGACAATCTAGCTTGTAAACCCTTCTGGAAGCCTCGGAACCTGAACATCAGCCAGCATGGCTCGGACATGC 

AGGTGTCCTTCGACCACGCACCGCATGGCTCGGACATGCAGGTGTCCTTCGACCACGCACCGCACAACTTC 

GGCTTCCGTTTCTTCTATCTTCACTACAAGCTCAAGCACGAAGGACCTTTCAAGCGAAAGACCTGTAAGCA 

GGAGCAAACTACAGAGATGACCAGCTGCCTCCTTCAAAATGTTTCTCCAGGGGATTATATAATTGAGCTGG 

TGGATGACACTAACACAACAAGAAAAGTGATGCATTATGCCTTAAAGCCAGTGCACTCCCCGTGGGCCGGG 

CCCATCAGAGCCGTGGCCATCACAGTGCCACTGGTAGTCM 

GTGCCGCAAGAAGCAACAAGAAAATATATATTCACATTTAGATGAAGAGAGCTCTGAGTCTTCCACATACA 

CTGCAGCACTCCCAAGAGAGAGGCTCCGGCCGCGGCCGAAGGTCTTTCTCTGCTATTCCAGTAAAGATGGC 

CAGAATCACATGAATGTCGTCCAGXGTTTCGCCTACTTCCTCCAGGACTTCTGTGGCTGTGAGGTGGCTCT 

GGACCTGTGGGAAGACTTCAGCCTCTGTAGAGAAGGGCAGAGAGAATGGGTCATCCAGAAGATCCACGAGT 

CCCAGTTCATCATTGTGGTTTGTTCCAAAGGTATGAAGTACTTTGTGGACAAGAAGAACTACAAACACAAA 

GGAGGTGGCCGAGGCTCGGGGAAAGGAGAGCTCTTCCTGGTGGCGGTGTCAGCCATTGCCGAAAAGCTCCG 

CCAGGCCAAGCAGAGTTCGTCCGCGGCGCTCAGCAAGTTTATCGCCGTCTACTTTGATTATTCCTGCGAGG 

GAGACGTCCCCGGTATCCTAGACCTGAGTACCAAGTACAGACTCATGGACAATCTTCCTCAGCTCTGTTCC 

CACCTGCACTCCCGAGACCACGGCCTCCAGGAGCCGGGGCAGCACACGCGACAGGGCAGCAGAAGGAACTA 

CTTCCGGAGCAAGTCAGGCCGGTCCCTATACGTCGCCATTTGCAACATGCACCAGTTTATTGACGAGGAGC 

CCGACTGGTTCGAAAAGCAGTTCGTTCCCTTCCATCCTCCTCCACTGCGCTACCGGGAGCCAGTCTTGGAG 

AAATTTGATTCGGGCTTGGTTTTAAATGATGTCATGTGCAAACCAGGGCCTGAGAGTGACTTCTGCCTAAA 

GGTAGAGGCGGCTGTTCTTGGGGCAACCGGACCAGCCGACTCCCAGCACGAGAGTCAGCATGGGGGCCrGG 

ACCAAGACGGGGAGGCCCGGCCTGCCCTTGACGGTAGCGCCGCCCTGCAACCCCTGCTGCACACGGTGAAA 

GCCGGCAGCCCCTCGGACATGCCGCGGGACPCAGGCATCTATGACTCGTCTGTGCCCTCATCCGAGCTGTC 

TCTGCCACTGATGGAAGGACTCTCGACGGACCAGACAGAAACGTCTTCCCTGACGGAGAGCGTGTCCTCCT 

CTTCAGGCCTGGGTGAGGAGGAACCTCCTGCCCraCCTTCCAAGCTCCTCTCTTCTGGGTCATGCAAAGCA 

GATCTTGGTTGCCGCAGCTACACTGATGAACTCCACGCGGTCGCCCCTTTGTAACAAT^CGAAAGAGTCTA 

AGCATTGCCACTTTAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 18 



MPRASASGVPALFVSGEQGVGPASRNSGLYNITFKYDNCTTYLNPVGKHVIADAQNITISQYACHDQVAVT 

ILWSPGALGIEFLKGFRVILEEI.KSEGRQCQQLILKDPKQLNSSFKRTGMESQPFIiNMKFETDyFVKVVPF 

PSIKNESNYHPFFFRTRACDLLLQPDNIiACKPFWKPRNLNISQHGSDMQVSFDHAPHGSDMQVSFDHAPHN 

FGFRFFYIiHyKLKHEGPFKRKTCKQEQTTEMTSCLLQNVSPGDYXIELVDDTNTTRKVMHY 

GPIRAVAITVPLWISAFATLFTVMCRKKQQENIYSHLDEESSESSTYTAALPRERIiRPRPKVFLCYSSKD 

GQNHMNWQCFAYFLQDFCGCEVALDLWEDFSLCREGQREWVIQKIHESQFIIVVCSKGMKYFVDKKNYKH 

KGGGRGSGKGELFLVAVSAIAEKLRQAKQSSSAALSKFIAVYFDYSCEGDVPGILDLSTKYRLMDNI.PQLC 

SHLHSRDHGLQEPGQHTRQGSRRNYFRSKSGRSIiYVAICNMHQFIDEEPDWFEKQFVPFHPPPIiRYREPVI. 

EKFDSGLVLNDVMCKPGPESDFCLKVEAAVLGATGPADSQHESQHGGIiDQDGEARPALDGSAALQPLLHW 

KAGSPSDMPRDSGIYDSSVPSSELSLPLMEGLSTDQTETSSLTESVSSSSGLGEEEPPALPSKLLSSGSCK 

ADLGCRSYTDELHAVAPIi 



Transmembrane domain: Amino acids 283-307 

N-glycosylation sites: Amino acids 31-34 ; 38-41; 56-59; 



113-116; 147-150; 182-185; 266-269 



Glycosaminoglycan attachment sites: Amino acids 433-436; 689-692 



cAMP- and cGMP-dependent protein kinase phosphorylation: 

Aitiino acids 232-235 



Tyrosine kinase phosphorylation sites: 



Amino acids 312-319; 416-424 



N-myristoylation site: 



Amino acids 19-24 ; 375-380; 428-433; 
429-434; 432-437; 517-522; 574-579; 
652-657; 707-712 
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Box I 



Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This 



International Search Report has not been established in respect of certain claims under Article 1 7(2)(a) for the following reasons: 



^ ■ ^ teciTuse °hey relate to subject matter not required to be searched by this Authority, namely: 

An.h«„r.h riaim«: ?9 23 31-39.49-51,55 and 56 are directed to a method of 
ireSJSiSt if ?he'h^a.^/inimal bodi, the search has been carried out and based 
on the alleged effects of the compound/composition. 

2- H ^^^^1^^ relate to paril of the International Application that do not corrjply with the prescribed requirements to such 
^?Sih« rTo mear^^gfuHnternation 

see FURTHER INFORMATION sheet PCT/ISA/210 



^ beS^use t'^ey are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Ro^ II Observations where unity of invention Is iacldng (Continuation of item 2 of first sheet) 



This 



international Searching Authority found multiple inventions in this international application, as follows: 



see additional sheet 



. |— 1 As all required additional search fees were timely paid by the applicant, this International Search Report covers ail 
I 1 searchable claims. 



2. n As all searchable claims could be searched without effort justifying an additional fee. this Authority did not invite payment 
of any additional fee. 



3 m As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
LJ „ve?sonl5^ftosecla^s for which fees were paid, specifically cl^^^ 



4 in No required additional search fees were timely paid by the ^Pl'^^^"'" nS^ ^^^"^ "^^"^ 

^ restr^ted to the invention first mentioned in the claims: rt is covered by claims Nos.. 

33-38 completely, claims 1-32.39-44.49-51,55.56,59,60 partially 



Remark on Protest 



j j The additional search fees were accompanied by the applicant's protest. 
No protest accompanied the payment of additionat search fees. 



Form PCT/lSA/210 (continuation of first sheet (1)) (July 1998) 
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This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 33-38 completely, and claims 1-32,39-44,49-51,55, 
56,59.60 partially 



An isolated nucleic acid having at least 80% identitiy to 
seq.ID^l or to a polynucleotide encoding the IL-17B 
polypeptide represented by seq.ID.2, vector comprising said 
nucleic acid, optionally functionally linked to a control 
sequence, host cell COTprising said vector, process for 
producing said vector using said host cell, isolated 
polypeptide having at least 80% identity to seq.ID.2 or to a 
polypeptide encoded by seq.ID.l, chimeric molecule 
comprising said polypeptide, antibody directed at said 
polypeptide, composition of said polypeptide or said 
antibody, method for determining the presence of said 
polypeptide, method for diagnosing an immune- related 
disease, methods for idehtifyihg cbn^Jounds that inhibTt 
mimic the activity of said protein or the expression of said 
nucleic acid. Also method for stimulating the proliferation 
of T- lymphocytes and/or the infiltration of inflammatory 
cells and/or the inhibition of angiogenesis and/or combating 
cartilage degeneration using said protein or an agonists 
thereof, and method for inhibiting T-lymphocytes and/or the 
infiltration of inflammatory cells and/or the stimulation of 
angiogenesis and/or combating cartilage degeneration using 
an antagonist of said protein, and a kit for combating 
degenerative cartilage disorder cOTiprising said protein or 
an (ant)agonist thereof, method for detecting said 
polypeptide using its interaction with the polypeptide 
according to seq.ID,12, method for linking a bioactive 
molecule to a cell expressing said polypeptide and 
optionally changing at least one biological activity of said 
cell through binding of any of the polypeptides according to 
seq.ID's 12 or 14 or the IL-17R protein, and method for 
detecting a tumour using the presence of said protein in a 
sample. 



2. Claims: 1-30,39-40,59,60, all partially 



An isolated nucleic acid having at least 80% identitiy to 
seq.ID.3 or to a polynucleotide encoding the IL-17B 
polypeptide represented by seq.ID.4, vector comprising said 
nucleic acid, optionally functionally linked to a control 
sequence, host cell comprising said vector, process for 
producing said vector using said host cell, isolated 
polypeptide having at least 80% identity to seq.ID.4 or to a 
polypeptide encoded by seq.ID.3, chimeric molecule 
comprising said polypeptide, antibody directed at said 
polypeptide, composition of said polypeptide or said 
antibody, method for determining the presence of said 
polypeptide, method for diagnosing an immune- re la ted 
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disease, methods for identifying compounds that inhibit or 
Simic the activity of said Protein or the expression of said 
nucleic acid. Also method for combating cartilage 
degeneration using sais protein or an (ant)agonist of said 
SrStein. and a kit therefore, and method for detecting a 
tumour using the presence of said protein in a sample. 

3. Claims: 1-32.41-44.49-51,55.56, all partially 

An isolated nucleic acid having at least 80% jdentitiy to 
sea ID 5 or to a polynucleotide encoding the iL-i/B 
Dolvpeptide represented by seq.ID.6. vector comprising said 
SScleic acid, bptionally functionally linked to a control 
seSuIice, host cell comprising said vector. Process for 
oroducinq said vector using said host cell, isolated 
SSlSide having at least 80% identity to seq. D.6 or to a 
Joljpeptide encoded by seq . I D . 5 . chimeri c molecule 
conrorising said polypeptide, antibody directed at said 
p^wSptide. composition of-SBid polypeptide-or^said^ 
Sntibody. method for determining the presence of said 
polypeptide, method for diagnosing an in™ne-related 
disease, methods for identifying compounds that inhibit or 
m mic the activity of said protein or the expression of said 
nl? eic acid. Alsb method for stimulating T-lymphocytes 
CSing said protein or an agonists thereof, and method for 
inhibiting T-lymphocytes using an antagonist of said 
irotein. method for detecting said polypeptide using its 
iS?e?a?tion with the IL-17R Protein.method for linking a 
bioactive molecule to a cell expressing, said P? ypePtide and 
optionally changing at least one biological activity of said 
?ell through bidding of any of the polypeptides according to 
seq. ID'S 12 or 14 or the IL-17R protein. 

4. Claims: 1-30.59.60, all partially 

An isolated nucleic acid having at least 80% Jdentitiy to 
sea ID 7 or to a polynucleotide encoding the IL-i/B 
polypeptide represented by seq.ID.8, vector comprising said 
hucleic acid, optionally functionally linked to a control 
sequence, host cell compri sing said vector. Process for 
oroducing said vector using said host cell, isolated 
Klypeptide having at least 80% identity to seq. p.8 or to a 
polypeptide encoded by seq. ID. 7, chimeric molecule 
comprising said polypeptide, antibody directed at said 
Dolvpeptide, composition of said polypeptide or said 
antibody, method for determining the presence of said 
polypeptide, method for diagnosing an T"])"ne-related 
disease, methods for identifying compounds that inhibit or 
m mic the activity of said protein or the expression of said 
nucleic acid, and method for detecting a tumour using the 
presence of said protein in a sample. 
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5. Claims: 1-30,45-48,52,53,57-60, all partially 

An isolated nucleic acid having at least 80% identitiy to 
seq.ID.ll or to a polynucleotide encoding the IL-17B 
polypeptide represented by seq.ID.12, vector comprising said 
nucleic acid, optionally functionally linked to a control 
sequence, host cell comprising said vector, process for 
producing said vector using said host cell, isolated 
polypeptide having at least 80% identity to seq.ID.12 or to 
a polypeptide encoded by seq.ID.ll, chimeric molecule 
c€»nprising said polypeptide, antibody directed at said 
polypeptide, composition of said polypeptide or said 
antibody, method for determining the presence of said 
polypeptide, method for diagnosing an inmune-related 
disease, methods for identifying compounds that inhibit or 
mimic the activity of said protein or the expression of said 
nucleic acid, method for detecting said polypeptide using 
its interaction with the polypeptide according to seq.ID.2, 
method for linking a bioactive molecule to a cell expressing 

said polypeptide and optionally changing at least one 

biological activity of said cell through binding of any of 
the polypeptides according to seq.ID's 2, 6 or 10, and 
method for detecting a tumour using the presence of said 
protein in a sample. 



6. Claims: 1-30,45-48,52,53.57-58, all partially 

An isolated nucleic acid having at least 80% identitiy to 
seq.ID.13 or to a polynucleotide encoding the IL-17B 
polypeptide represented by seq.ID.14, vector comprising said 
nucleic acid, optionally functionally linked to a control 
sequence, host cell cOTiprising said vector, process for 
producing said vector using said host cell, isolated 
polypeptide having at least 80% identity to seq.ID.14 or to 
a polypeptide encoded by seq.ID.13, chimeric molecule 
comprising said polypeptide, antibody directed at said 
polypeptide, composition of said polypeptide or said 
antibody, method for determining the presence of said 
polypeptide, method for diagnosing an inmune-related 
disease, methods for identifying compounds that inhibit or 
mimic the activity of said protein or the expression of said 
nucleic acid, method for detecting said polypeptide using 
its interaction with the polypeptide according to seq.ID.10, 
method for linking a bioactive molecule to a cell expressing 
said polypeptide and optionally changing at least one 
biological activity of said cell through binding of any of 
the polypeptides according to seq.ID's 2, 6 or 10. 



7. Claims: 1-30, all partially 

An isolated nucleic acid having at least 80% identitiy to 
seq.ID.15 or to a polynucleotide encoding the IL-17B 
polypeptide represented by seq.ID.16, vector comprising said 
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nucleic acid, optionally functionally linked to a control 
sequence, host cell comprising said vector, process for 
producing said vector using said host cell, isolated 
polypeptide having at least 80% identity to seq.ID.16 or to 
a polypeptide encoded by seq.ID.15, chimeric molecule 
comprising said polypeptide, antibody directed at said 
polypeptide, composition of said polypeptide or said 
antibody, method for determining the presence of said 
polypeptide, method for diagnosing an irmiune-related 
disease, methods for identifying compounds that inhibit or 
mimic the activity of said protein or the expression of said 
nucleic acid. 



8. Claims: 1-30, all partially 

An isolated nucleic acid having at least 80% identitiy to 
seq.ID.17 or to a polynucleotide encoding the IL-17B 
polypeptide represented by seq.ID.18, vector comprising said 
nuclei c~ acid, optionally functionally linked to a- control 
sequence, host cell comprising said vector, process for 
producing said vector using said host cell, isolated 
polypeptide having at least 80% identity to seq.ID.18 or to 
a polypeptide encoded by seq.ID.17, chimeric molecule 
comprising said polypeptide, antibody directed at said 
polypeptide, composition of said polypeptide or said 
antibody, method for determining the presence of said 
polypeptide, method for diagnosing an imnune-related 
disease, methods for identifying compounds that inhibit or 
mimic the activity of said protein or the expression of said 
nucleic acid. 



9. Claims: 24-30,41-44,49-51,55,56, all partially 

Method for determining the presence of a protein with 
seq.ID.10, method for diagnosing an immune- related disease 
using expression levels of said protein or the nucleic acid 
encoding it, methods for identifying compounds that inhibit 
or mimic the activity of said protein or the expression of 
the nucleic acid encoding it, as represented by seq.ID.9. 
and method for detecting a tumour using the presence of said 
protein in a sample, method for detecting said polypeptide 
using its interaction with the polypeptide according to 
seq.ID-14, method for linking a bioactive molecule to a cell 
expressing said polypeptide and optionally changing at least 
one biological activity of said cell through binding of any 
of the polypeptides according to seq.ID's 12 or 14 or the 
IL-17R protein. 



10. Claims: 45-48,52,53,57-58, all partially 

Method for detecting IL-17R polypeptide using its 
interaction with the polypeptide according to seq.ID.6, 
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method for linking a bioactive molecule to a cell expressing 
said polypeptide and optionally changing at least one 
biological activity of said cell through binding of any of 
the polypeptides according to seq.ID's 2, 6 or 10. 
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Continuation of Box 1.2 



Present claims 16-23,31-35,38,39 relate to a product defined by reference 
to a desirable characteristic or property, namely it being an 
fantlagonist to the polypeptide (s) of claim 10. 

The claims cover all products having this characteristic or property, 
whereas the application provides support within the meaning of Article 6 
PCT and/or disclosure within the meaning of Article 5 PCT for only a very 
limited number of such compounds* In the present case, the claims so lack 
support, and the application so lacks disclosure, that a meaningful 
search over the whole of the claimed scope is impossible. Independent of 
the above reasoning, the claims also lack clarity (Article 6 PCT). An 
attempt is made to define the product by reference to a result to be 
achieved. Again, this lack of clarity in the present case is such as to 
render a meaningful search over the whole of the claimed scope 
impossible. Consequently, the search has been carried out for those parts 
of the claims which appear to be clear, supported and disclosed, namely 

those parts relating to (ant^agonists which can at least in part be 

characterized by the protein which the (ant) agonize, namely 
(ant) agonistic antibodies and anti -sense nucleic acids. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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